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Versatile module 


rounts. up and down: 
presets and latches: 
lrives any /-segment 
lisplay — LED, LCD, « 
‘common cathode or 
iommon anode 


active mini 


5 watts — | litre 
00 Hz — 20 kHz 
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INTERFACES ICS 
AD561J 
ADC0808 
AM25S10 
AM25LS25213. 
AM25LS25383. 
AM26LS31 
AM26LS32 
AM7910DC 
DAC80-CB1- 


DM8131 
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74LS378 
74LS379 
74LS381 
74LS390 
74LS393 
74LS395A 
74LS339 
74LS445 
74LS465 
74LS467 
74LS540 
74LS541 
74LS608 
74LS610 
74LS612 
74LS626 
74LS628 
74LS629 
74LS640 
74LS640- 
74LS641 
74LS642 
74LS642- 
74LS643 
74LS643- 
74LS644 
74LS645 
74LS645- 
74LS668 
74LS669 
74LS670 
74LS682 
74LS684 
74LS687 
74C922 
74C923 
74C925 
74C926 
74C928 


4000 SERIES 


2016-150 
2101 

2102 
2107B 
2111A-35 
2114-2 
2114-3 
2114-4 
2147 
4027-3 
4116-15 
4116-20 
4118-3 
41256-1511 
4164-15 (TI) 
4164-15 
4164-20 
4416-15 
4532-20 
4816AP-3 
5101/5501 


TBAG41BX1 4.00 
BABS |1802CE 
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AY1-5050 
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14.318 MHz 
14.756MHz 
15.00 MHz 
16.00 MHz 
17.734 MHz 
18.00 MHz 
18.00 MHz 
18.432 MHz 
19.969 MHz 
20.000 MHz 
24.000 MHz 
48.00 MHz 
116 MHz 
PX0O1000 
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74LS 124/629 


74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS152 
74LS153 
74LS154 
74LS155 
74LS156 


CHARACTER 
GENERATORS 


RO-3-2513 


UC7.50 
RO-3-2513 

LC7.00 
DM86S64_ 12.00 
MCM66760 7.50 
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Full rang 
of 74S & 
74HC 
series in 
stock. 
Ask for 
full list. 


BAUDRATE 
GENERATOR 


MC14411 7.50 
COM8116 6.50 
4702B 7.50 
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SP8515 


74LS157 
74LS158 
74LS160A 


TA7120 
TA130 


KEYBOARD 
ENCODER 


MM58174AN 8.50 
MSM5832RS 3.50 
TELETEXT 


AY: 3 2376 11.50 
AY5-3600 


7 
aacape 6. 
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74LS161A 
74LS162A 
74LS163A 
74LS 164 
74LS165A 
74LS166A 
74LS 168 
74LS169 
74LS170 
74LS173A 
74LS174 
74LS175 
74LS181 
74LS183 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194A 
74LS195A 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS$243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS256 
74LS257A 
74LS258A 
74LS259 
74LS260 
74LS261 
74LS266 
74LS273 
74LS279 
74LS280 
74LS283 
74LS290 
74LS292 
74LS293 
74LS295 
74LS297 
74LS298 
74LS299 
74LS231 
74LS324/624 


74LS348 
74LS352 
74LS353 
74LS356 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74tS375 
74LS377 


TA7204 
TA7205 


TA7222 
TA7310 8703CJ 


* ATTENTION* 
ALL PRICES ARE 
SUBJECT TO CHANGE 
WITHOUT NOTICE TR1602 

Low aise DIL SOCKETS BY TEXAS WIRE WRAP SOCKETS BY TEXAS 
1A50V 70p 3 : 8pin 30p 18pin 50p 24pin 
5A400V 50p 14 pin 10p 20 pin 18p 28 pin 26 14pin 42p 20pin 60p 28pin 
BA 600V 140p 16pin 1p 22pin 22p 40pin _—_30p 16pin 45p 22pin 65p 40 pin 

16 pin 


16A100V 200p Turned Pin Gala ee 
in Pp pin 
18 pin 35p | 24 pin 50p | 40 pin 


C1060 = 45p Low Profile 8 pin 20p 
TRANSISTORS 
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TTL & ECL 
10116 
10231 


VOLTAGE REGULATORS 
1A FIXED VOLTAGE PLASTIC T0220 


29K 032 A NANON A ASNO993 35022 9NS99 Ws 00002 bHNW I ONRwNaOOS WNNENANS2ONA9300N 
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AY: 5. 1013P 
COM8017 
IM6402 


Z80ADART 
Z80ADMA 
Z80ASIO 


83835 


TMS9929 


sgessss 
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15 V 78L15 0. 
5V 79L05 0.45 
12V 79L12 0.50 
15 V_17L15 0.50 


SWITCHING 
REGULATORS 


% RS 


MCR101 36p Sockets 14 pin 25p 
T1C44- 36p 
2N3525 130p 
2N4444 140p 
2N5060/4 40p 
ZENERS 

2 7V-33V 

400MW 9p. 
1W. 15p 


TRIACS 


Plastic 
3A 400V 60p 
6A 400V 70p 
6A500V 90p 
A 4 
ee a BBC516/7 
12A500V 105p | 88C547/B 
BBC548C 
16A500V 130p 
T 28000 130p : 
T1206D 50p 
112260 _70p 
DISCRETE Header 
DISPLAYS Plug 90p 1145p 175p 200p 220p 
- LEDS Recep 
125” tacle 85p 125p 150p 160p 190; 
RED T2012} Ege 
GREEN 
Tit211 ' Conn. 1200 
YELLOW 
TIL212 
Rect LEDs 
(R/G/Y) 


BC107/8 BC557B 
BCS5S8B 
BC559C 
BCY71 
BCY72 
BD131 
BD132 
BD135 


2N3055 
2N3442 
2N3702/3 


TIP31B 
TIP31C 
TIP32C 
TIP33C 
TIP35C 


PRNN NOM aNwwwn 
SSARSSBSSsssys 


1N4003/4 Sp | 
1IN4006/7 7p 

1N5401/2 12p | 
1N5403/4 14p | 
1$920 9p | 


IN4148 
IN4001/2_ 5p 


BRIDGES 
2A400V 45p 
3A200V  60p 
4A100V 95p 
4A400V 100p | 10A100V 180p | 
6ASOV 80p | 10A400V 200} 


MIN. D CONNECTORS 
Qway 15 way 25 way 37 way 50 way} 


4506 195p 240p 320p 340p 
Geog 5 
EUR 

4810 |URO CONNECTORS 

4511 
4512 
4513 
4514 
4515 
4516 
4517 
4518 
4519 
4520 
4521 
4522 
4526 
4527 
4528 
4529 
4531 


6A100V 100p| 
6A400V 120p} 
8A100V 150p 
DIN 41612 2- 
CXQ (Bi angled 2 - 32-way 
Colour A angled 3 + 32-way 

PO ED (for 2 - 32 way specify a - 
Brarapn: DIN 41617 21-way 


ovale 31-way solder 60p 1.25p 2.40p 4.00p | 
angled 1.20; is F 3.50) 
2 x 32 way St Pin ° ° i } 


2 x 32 way Ang Pin axa solder 90p f 2.90p  5.00p | 

3 x 32 way St Pin : ag 7 angled 1.60p i 4 4.40p - f 

3 x 32 way Ang Pin hood (top: 

1 OC Skt A+B side entry) 90p 1.00p  — 
A+C 25 way Centronix Type Conn. 5.50 pound 

For 2x 32 way please specify spacing (A+B, 37 way Centronix Type Conn. 5.50 pound 

A+C) IDC 25 way plug 3.85p Socket 4.50p. k 


PLEASE ADD 0p p&p HOVE 
(Export: no VAT, p&p at Cost) 
Orders from Government Depts. & Colleges etc. welcom 


32-way 
2A100V 


LM3914 
LM3915 
LM3916 
UDN6118 
UDN6184 
ULN2003 


2N5777 
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Grand unification: for and against 
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A special-effect unit as seen on TV 
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Reliable, robust, and inexpensive to build, this power amplifier is suitable for many 
applications. 


PHumeten che ey eceecntse nets shes eelee at enc awherewene veaeead ee 3-32 


Measuring the degree of acidity or alkalinity in aqueous solutions, this meter will be 
of particular interest to aquarium owners. 
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how to make your own PCB3 .............0 cece cece teenies 3-42 
turnout (points) control ....... ccc cece cece eee eee e eens 3-45 


This electronic drive for model railway turnouts can prevent the burning out of their 
solenoids. 


new keyboard for Spectrum .......... cece cece eee eens 3-48 
We have designed our own keyboard to replace that fitted to the Spectrum. 


19 kHz precision calibrator. ........... ccc ccc cece eee 3-52 


A simple-to-build and accurate unit for use wherever a precise 19 kHz signal is 
required. 


Versatile COUNTS GURCUNT aiec ee ein bie. d awe eee vee ae eo es es 3-54 


In response to many requests, we have developed a counter that will meet most of 
your requirements. 


darkness-sensitive light SWitch......... 0... c cece ee eee eens 3-58 


A simple aid for all householders in their fight against the growing menace of being 
burgled. 


mini active loudspeaker ............ ccc cece cee tenes 3-61 


A good-quality speaker that can be connected direct to the headphone output of 
cassette players and FM receivers. 


trAaNSISTOMUNITESTO Mayes. cede coo des. cotee Steen eatoee SP ecaut aes aces 3-64 
This unit enables you to find out which pins correspond to base, emitter, and collec- 

tor of any transistor. 
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RRM eos ees eats cose dec Peak o emrarcivuchace ey veg rome canes 3-82 
A selection from our April issue: 


the first cuckoo in spring... 
@ real-time-clock for micros 

@ X-Y plotter 

B solar cell receiver 

@ rev counter with power curve 
@ 10 A power supply 


We regret that owing to circumstances 
beyond our control it has been necessary 
to shift the ‘X-Y plotter’ from March to 
the April issue. 


This month's cover depicts an example of 
the ‘versatile counter’ module which is i 
described on pages 3-54/57 in this issue. | 
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E34, February 1978 

Infra-red Light Gate/Throwing 
Some Light on LEDs/Formant 
— the Elektor Music Synthesiser 
(8)/Slow on/off/CMOS Function 
Generator/Zener Tester/Develop- 
ment Timer/Experimenting with 
the SC/MP (4). 


E38, June 1978 

1/4 GHz Counter/Constant Am- 
plitude Squarewave to Saw- 
taoth Converter/Servo Polarity 
Changer/ Monopoly Dice/ Mini 
Counter/Digita! Clock Using the 
SC/MP/Programmable Call Gen- 
erator/TV Sound Modulator/ 
Automatic Stereo Switch/T raffic 
Light Controller/Easy Music, 


E54, October 1979 

Touch Tuning/Battery Saver/Im- 
pedance Bridge/New Programs 
for the SC/MP/Digital Rev Coun- 
ter/Digifarad/Short-interval Light 
Switch/PCB for Variable Fuzz 
Box/Gate-dipper/Strain Gauge/I 
Played TV Games/Programmable 
Sequencer. 


E55, November 1979 
Topamp/Flash Sequencer/Elec- 
tronics the Easiest Way/Re- 
mote Control Motor Switch/ 
Home Trainer/Fuel Economiser/ 
| Played TV Games (2)/Short- 
wave converter/lonosphere/Low 
Voltage Dimmer/| See your 
Point/Servo-controlled Motor 


E58, February 1980 

Aerial Booster/Fet Opamps in 
tne Formant/TV Interference 
Suppression / Elektor Vocoder 
(2)/Aerial Amplifiers/Digisplay/ 
Analogue Delay Technology/Ex- 
tending the 1/4 GHz Counter/ 
Digital Thermometer. 


E65, September 1980 

8K RAM +4.8 or 16K EPROM 
on a Single Card/Precision Power 
Unit/Electronic Linear Ther- 
mometer/The Josephson Com- 
puter/VOX Printed = Circuit 
Board/Ejektor: Measuring Multi- 
path/High Speed Readout for 
Elekterminal/Musical Box/Elec- 
trolytology/Curve Tracer/Using 
the Vocoder. 


E66, October 1980 
Programmable Slide Fader/Touch 
Doorbell/Switched Capacitors/ 
More TV Games/The Junior 
Computer Memory Card/Remote 
Control Slide Projector/Video 
Pattern Generator/LCD Tuning 
Scale/Dual Slide Faders 


€67, November 1980 

An r.p.m, Indicator as an 
Economy Guide/Draught Detec- 
tor/How to Recycle Dry Cell 
Batteries/Energy Saving Know- 
how/Simple Fuel Economy 
Meter/Automatic Pump Control 
/Long Life Technique in Light 
Bulbs/Automatic Curtain Con- 
trol/Fridge Alarm/Know the ins 
and outs of your Central Heating 


System/Energy Saving Motor 
Control/Coffee Machine Switch/ 
Operational Hours Counter 


E68, December 1980 
Canned Circuits: 23 of the best 
entries which include Midnight 
Raid Detector/A ‘Flash in the 
Can’ / Canometer / Canine De- 
fence. 


E70, February 1981 

Audio Power Meter/Noise Re- 
duction / Process Timer / High 
voltage from 723 / Juniors 
Growing Up/The Voiced/Un- 
voiced Detector / Emergency 
Brake for the Power Supply/ 
150 W DC to DC Converter for 
the Car/Low Noise 2 Metre 
Pre-Amp/2% Digit DVM/Wagne- 
phon. 

E72, April 1981 

Transistor Match-maker/Univer- 
sal Power Supply/Intelekt/Hu- 
midity Sensor/Logic Analyser |1/ 
Crystal-controlled Stroboscope/ 
Junior Cookbook. 


E73, May 1981 

Camping Clock / Frequency 
Doubler/The Fully Fledged 
Junior Computer/Talk to Com- 
puters/Choke Alarm/Bar Codes/ 
Logic Analyser/Waveform Gen- 
erator/Sophisticated Software 
for the Junior Computer/Read- 
ing Bar Codes. 

E77, September 1981 

DFM + DVM/Revolution Coun- 
ter/Digital Barometer/dB Con- 
verter/TV Games Extended/ 
Disco Lights Controller/QUAD 
ESL63/Analogue LED Display/ 
Volt/Ammeter for Power Sup- 
plies/Chattering Chips/Transistor 
Ignition Update/Soldering Alu- 
minium. 

E89, September 1982 

Gas Detector/Rapid Loading 
Games/The Elektor Connection/ 
Inductive Sensor / Darkroom 
Computer Part 1 / Applikator/ 
Home Telephone System/Syn- 
thesised Sound Animation/Time 
Receiver for the Rugby MSF/ 
Three Phase Tester. 


E90, October 1982 

OSB Demodulator/L.C.D. Ther- 
mometer/Ultra Sonic Distance 
Measurement/Electrolytics Run 
Dry/Darkroom Computer Part 
2/Short Wave Band Shifting for 
SSB Receiver/16 Channels with 
only Five ICs/Pre-amp for the 
SSB Receiver / Active Aerial / 
Transistor and IC Data. 

E91, November 1982 

Drum Interface/Talking Dice/ 
Model Train Lighting/Guitar 
Tuner/Cerberus/Floppy Disc |n- 
terface for the Junior/Cub- 
ular Bell/Mini-Organ Extension/ 
Kitchen Timer. 

E93, January 1983 
Milliohmmeter/accessories for 
the Crescendo power amplifier/ 
Darkroom computer tips/Chips 
for digital audio/3 A computer 


supply/Traffic-light control sys- 
tem / Tomorrow's music / Upper 
and lower case on the Elekter- 
minal. 


E94, February 1983 

Prelude part 1/VAM — video/ 
audio modulator / Main beam 
dimmer/Prelude class A head- 
phone amplifier/Fuse protector/ 
Acoustic telephone modem/ 
Double dice/Chips for digital 
audio part 2. 


E96, April 1983 
Low power digital thermometer/ 
MC/MM_ phono preamp/Mem- 
brane switches/Interlude/RC 
equalizer/7-day —_ timer/control- 
ler/Junior program tester/Pre- 
lude (part 3)/Programmable 
darkroom timer/Talking clock 
extension. 


S sratipast LOD heresy eneter 


£97, May 1983 
Wattmeter/ASCI| keyboard/Pre- 
lude p.s./Multitester/Maestro 
(part 1)/What is power?/Parallel- 
serial keyboard converter/Morse 
converter/78L voltage regulators 

. and 79L/Morse decoding with 
the Z80A. 


£99/100, July/August 1983 
Summer Circuits Double Issue 
containing over 100 projects. 


E101, September 1983 

Video Graphics / Autotest / 
64k on the 16k Dynamic RAM 
Card / high-speed CMOS / VDU 
Card / Personal FM / Precision 
Voltage Divider / Alarm Exten- 
sion / Junior Synthesizer / 
Simple MOSFET Test. 


E102, October 1983 

Basicode-2 / Music Quantisizer / 
Solid-state Darkroom Lighting / 
High-voltage Regulator / Anem- 
ometer / Programmable Power 
Supply / Basicode-2 Interface 
for the Junior Computer / Elec- 
tronic Voltage Regulator / Bat- 
tery Eliminator / Transistor 
Selector / FSKleaner / EPROM- 
mer using the Junior Computer. 


E103, November 1983 

Doorbell — or telephone — 
operated flashlight/Power Con- 
troller for Model Railways/ 
Decoupling in Digital Circuits/ 
CPU Card/Decimal to Binary 
Converter/Movement Detector/ 
Electronic two-tone Metronome/ 
Pseudo Stereo/Universal Ter- 
minal/Ultrasonic/Infrared — Bar- 
rier/Trick Battery/Crescendo re- 
visited. 

E104, December 1983 

64 way 2-dimensional Bus Board 
/MF/HF USB Marine Receiver/ 
LED  Ornaments/Symmetrical 
Power Supply/Video Amplifier/ 
Locomotive Headlamp Reverser/ 
Frost Warning Device/Disco 
Phaser/Banking Program/NOV- 
RAM: Data Storage without Bat- 
teries/Bus Extension/ + Cumu- 
lative index 1983. 


E105, January 1984 
Gyrophone/How accurate __is 
your watch? /Digital Cassette 
Recorder/Audio Signal Embel- 
lisher/Universal Active Filter/ 
from Thermometer to Thermo- 
stat/Audio Sleuth at work/Wind 
Direction Indicator/Z80 EPROM 
programmer/Home-made low- 
cost Wiring Probe/Address de- 
ding. 


£106, February 1984 

6502 Tracer/Diesel Tachometer/ 
Programmable Disco Display 
Lights/Video Combiner/Digi- 
tester with a difference/Revers- 
ing Buzzer/Memory timing/ 
Mating Logic Families/Capaci- 
tanceMeter/Basicode 2 for Junior 
plus VDU Card/Constant Volt- 
age Source/CS Chip Selekt/ 
Video Sync Box. 


E107, March 1984 

Petrol Saver/Triac Control Board 
/UHF Video and Audio Modu- 
lator/ GET & GO/Elabyrinth/ 
Varistor Protection Circuits/ 
Real-Time Analyser (part 1)/ 
Applicator/Tape Timer. 


£108, April 1984 

Optical Memories/Controlling the 
Floppy-disk Drive Motor/Pulse 
Generator/Using the Pulse Gener- 
ator/Intelligent EPROM Eraser/ 
Z80 Simulator/Metronome Exten- 
sion/Real-time Analyser, part 2/ 
Variable A.C. Power Supply/ 
Idlist/Chip Selekt/Tape Contents 
Detector. 


video display. 
shortwave pocket radio 
Samp switching power supply. 
mint cresoenda: 


E109, May 1984 

Noise Squelch/Short-wave Pocket 
Radio/Floppy __ Tester/Switching 
Power Supply/Analytical Video 
Display/Aviary Illumination/How 
many Watts?/Mini Crescendo/a 
look at EXOR and EXNOR Gates/ 
EPROM Copier/Digital Cassette 
Recorder revisited/Real-time Ana- 
lyser, part 3/RS423 Interface. 


£110, June 1984 

Portable Distress Signal/ZX Exten- 
sions/Disco Orum/Daisywheel 
Typewriter Printer Interface/Maxi- 
mum and Minimum Memory/ 
Lead-acid Battery Charger/Wire- 
less Microphone/Merging BASIC 
Programs/Echo Sounder/Versatile 
Audio Peak Meter. 


£111/112, July/August 1984 


Summer Circuits Double Issue 


containing over 100 projects. 


E113, September 1984 

Data Communication by Tele- 
phone/Active cross-over Filter/ 
Digital Cassette Recorder with 
the ZX81/Flash_ Meter/Digital 
Tachometer/ DIRPUT/SCART 
Adapter/Anodizing Alu- 
minium/Lamp — Saver/Double- 
sided Printed Circuit Boards. 


E114, October 1984 

The Sinclair QL — first impres- 
sions/Basicode-2/Tuning Fork/ 
Balancing Transformers/ Video 
Colour _ Inverter/Programming 
the 6845/ZX81 Cassetie Pulse 
Cleaner/Direct-coupled 
Modem/Battery Tester/RS232 
Centronics Converter/Dynamic 
Pre-amplifier. 


E115, November 1984 

The Story of Valves/Autodim/ 
Mini Printer/Burglar Deterrent/ 
How to make your own PCBs/ 
RS232/V24: the Signals/Use 
your TV Receiver as a Moni- 
tor/ Telephase/ Valve Ampli- 
fier/Electronic Gas Meter. 


E116, December 1984 

Electronic Candle/The XR2206 
in the Function Generator/Shor- 
thand BASIC/Function Gener- 
ator/Time Switch/Cumulative 
Index 1984/Musical Greeting 
Cards/Give your Soldering Tip a 
longer Life/Computer-controlled 
Slide Fader/Slot-car Controller/ 
Microprocessor-controlled Fre- 
quency Meter (part 0). 


E117, January 1985 
Commodore Cassette _Inter- 
face/ VHF/UHF Modulator/Port- 
able Guitar Amplifier/30 watt 
a.f. Output Stage/JSR swap/ 
Rumble Detector/pP-controlled 
Frequency Meter/Switching 
Radio Control Channels. 


£118, February 1985 
Gyroflash/1.2 GHz Input 
Stage/ Microphone Preamplifier/ 


Remote Model Control by 
Microcomputer/DIY — Connec- 
tor/ Programmable Rhythm 


Box/EPROM Selector/Receiver 
Power from Engine Battery/RLC 
Meter/Programmable Keyboard 
Encoder. 


Back numbers of Elektor currently available are detailed above, with a brief description of their contents. 
Send for your copies now, using the pre-paid Order Card inside the back cover of this issue. 


Prices are as follows: any one issue (except July/August) ..... 0... 0.000. eee eee £1.50 
ad GitiOnalhisSUeSs CaCl cae cme. wh oce-G seen Meee ticece uth cncemea asa age ass tee We eae Cee ek ee . £1.30 
July/August (Summer Circuits) . ee ee EDR : . £3.00 


Prices include postage and packing. Overseas orders requiring airmail postage add £1.50 per i issue as 2. 00 for July/August 
issue) (Prices subject to change without notice) 
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PRINTERS 
EPSON: RX80FT £225 (a); RX100 £345 (a); 
FX80 £315 (a); FX100 £435 (a); RX80T £215 (a) 
KAGA TAXAN: KP810 £359 (a); KP910 £369 (a); 


BBC Micro Computer System 
OFFICIAL DEALER ~ 288c Firmware: 


1.2 Operating System 


REG ani anita cvSnenic. pon et eae Noss io BROTHER: HR15 £340 (a); JUKI 6100 £340 (a) 
BBC Model 2.2.5 .0.04 54 £348) (ale eee ca nee ate is i 
BBC Model B + Econet. £389 (a) VIEW Word Processor ACCESSORIES 

F 400 (a ROM 20. ge eens £48.00 (c) | EPSON Serial Interface: 8143 £28 (b); 8148 with 2K buffer £57 (b). 
BBC Model B + DFS... £ (a) WordWise Word Proce 
BBC Model B + DFS + nae ee pel eee 00 (a) EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/FX80 Dust 
Econetesccsc saunas £450 (a) Re isicicres Soe a ‘ ath ee : 

ptility ROMS.” vee £86.00 (c) | Epson Ribbons: MX/RX/FX80 £5; MX/RX/EX100 £10 (d) 

UPGRADE KITS Disc Doctor/Gremlin Debug eels oe £60 (a); Tractor Attach. £99 (a); Sheet Feeder £199 (a); 
A to B Upgrade Kit...... £65 (c) ROM......... 0... £28 ea (d) | sRoTHER HRI5: Sheet Feed £199; Ribbons - Carb Nylon £4.75; Multistrike £5.50 
oie Kite eee a £95 (c) eA le i ca (d); 2000 Sheets Fanfold with extra fine He, 95". £13.40, 15" £17.50 (b) 
conet Kits i... ésh.6 snc. £55 (c)  _ROM............... ea BBC Parallel Lead £8; Serial Lead £7 (d). 
Speech Upgrade Kit... £47 (c) __ Printmaster(FX80)/Graphic ee 


Ce ee. (d) MONITORS 


ALL MONITORS SUPPLIED WITH LEAD FOR THE BBC 
Z80 2nd Processor...... £265 (a) = ROM............... £69 ea (c) | microvitec 14” RGB 
6502 2nd Processor..... £175 (b) COMMUNICATION ROMS: 1431 Std Res £165 (a): 1431AP std Res PAL/Audio £210 (a); 
Teletext Adaptor........ £190 (b) Termi Emulator £28 (d) | 1451 Med Res £240 (a): 1451AP Med Res PAL/Audio £280 (a); 
IEEE Interface.......... £280 (b) fe ace ma Toms ail le ae £59 (d) 1451DQ3 Med Res for SINCLAIR QL £239 (a) 
RH Light pen £39.50 (c} Ommunicator........... 1441 Hi Res £399 (a) Plinth for Microvitec 14” £8.50 (b) 
gnt pen......... : Commstar.............. £29 (d) | Microvitec Monitors with Dual TTL/Linear inputs are also available. 


KAGA 12” RGB 
Hi Res VISION II £235 (a) Super Hi Res VISION III £340 (a) 
Hi Res 12’' Green Screen Monitors: 

Kaga KX1201G Anti Glare Screen £99 (a) Sanyo DM8112CX £90 (a) 

Kaga KX1202A Amber Screen Hi Res 

Monitor £105 (a) 

Swivel Stand for Kaga Green with digital clock: £22.50 (b) 

BBC Leads: Kaga RGB £5 Microvitec £3.50 Monochrome £3.50 (c) 


SOFTY Il 


This low cost intelligent eprom programmer 


In addition to products listed above we stock a wide range of BBC peripherals including: 
TORCH UNICORN products, GRADUATE the add on that makes the BBC micro IBM compatible, 
SMARTMOUTH speech synthesiser, TIME WARP Real Time Clock, Colour Graphics Plotter, 
Graphics Tablet, Video Digitiser, Eprom Programmer etc. 

Large selection of business, pleasure and education software including CPM software for the Acorn 
Z80. 

For detailed specification of any of the above equipment please write or telephone. 


DISC DRIVES 


1x 100K Single: TS55A(40T)........ £100 (a) CS55A with: PSUs. sssedees £125 (a) 


1 x 400K Single: TS55F(40/80T)..... £145 (a) CS55F TEC with PSU............ £169 (a) | can program 2716, 2516, 2532, 2732, and with 

1 x 100K Single: 3” Hitachi....... £110 (b) an adaptor, 2564 and 2764. Displays 512 byte Softy Il............. £195.00 (b) 
2% 100K Dual: TOSSA (40T) TEAC withPSU, .....000.0c. corer enaeneeeedscraneensas page on TV — has a serial and parallel 1/O | Adaptor for 

2 x 400K 40/80T DS TDS5MP with PSU ............ routines, Can be used as an emulator, cassette  2/64/2564............ £25.00 (c) 


interface. 


All drives supplied with all necessary cables, manual and formatting disc. 


AUTH ‘@) RIS E DB) 3M DISTR | B UTO R This is a smart, fast programmer with an audible alarm and a ‘conversational’ liquid 
CHECK, VERIEY ard PROGHAM functions automaticaly: Prooramming votage seloe 
DATA R 3 OO) R DI N G PRO DU CTS table 12.5/21 /25 V. Will program all popular 5 V aeale. rail eae te will cen 


8 eproms at a time £395 (a) 


P9000 Range: 2 A | 
These new range which will handle ALL current 5 V single rail eproms and copy 


8 eproms at a time comprises of three following models: 

All models have 16 character display, 10 different fault detecton features + automatic 
self test, 16 bit programming capability and a selection of high speed programming 
algorithms: 

P9010: Avlow'costiduplicator. cc. «sagie. a4 csangaie sa saul sow lenis ecane £795 (a) 
P9020: With serial interface with 8 different formats and 8 K buffer (expandable to 
BQ ec siaiatiw aie, eters gicieicies isle t.ejorsieie eres aaele-d aon gaa cath wa Hehae dene eld £995 (a) 


PRODUCTION PROGRAMMERS 


GANG OF EIGHT 


Industry standard floppy discs with a life time guarantee. 


Discs in packs of 10: 
40 Track SSDD........... £15. (c) 40 Track DSDD.............. £18 (c) 
80 Track SSDD........... £22 Ie} 80 Track DSDD.....0..gnavea5 £24 (c) 


DRIVE ACCESSORIES 


FLOPPICLENE Disc Head Cleaning Kit with 20 disposable, cleaning discs ensures continued op- 


timum performance of the drives, ............0c.secssceecacesectaccseccanes ens £14.50 (c) | P9030: Top of the range with serial interface with 16 formats, baud rate upto 19.2 K, 
Single Disc Cable..cacc. 2.2. c0c00s00 es £6 (d) Dual Disc Cable...... .. £8.50 (d) | 8K expandable buffer, editing functions. Printing facility, remote control from a 
10 Disc Library Case........... .. £1.80 (c) 30 Disc Storage Box ..... eamestO:(c) alee Cc ee eee £1295 (a) 
30/40 Disc Lockable Box ............ £14 (c) 100 Disc Lockable Box .............. £19 (b) P8000 


This CPU controlled Emulator Programmer is a powerful tool for both Eprom program- 
ming and development work. EP8000 can emulate and program all eproms up to 
8K x 8 bytes, can be used as stand alone unit for editing and duplicating EPROMS, 
as a slave programmer or as an eprom emulator 


£695.00 (a) 
UV ERASERS 


UV1T Eraser with built-in timer and mains indicator. Built-in safety interlock to avoid 
accidental exposure to the harmful UV rays. It can handle up to 5 eproms at a time with 
an average erasing time of about 20 mins £59 + £2 p&p. UV12 as above but without 
the timer £47 + £2 p&p 

For Industrial Users, we offer UV140 & UV141 erasers with handling capacity of 14 
eproms. UV141 has a built in timer. Both offer full built in safety features UV140 £61, 
UV141 £79, p&p £2.50 


PROGRAMM 


BT APPROVED MODEMS 
MIRACLE ES2000: 


The ultimate world standard modem covering all common BELL and CCITT standards upto 
1200 Baud. Allows communication with virtually any computer system in the world. The optional 
AUTO DIAL and AUTO ANSWER boards enhance the considerable facilities already provided on the 
modem. Mains powered. £129 (b) Auto Dial Board/Auto Answer Board £30 (c) each. Software lead 
£4.50 

TELEMOD 2: 

Complies with CCITT V23 1200/75 Duplex and 1200/1200 Half Duplex standards that allow 
communications with VIEWDATA services like PRESTEL. MICRONET etc as well as user to user 
communications. Mains powered. £64 (b) 

BUZZ BOX: ; ‘ 

This pocket sized modem complies with V21 300/300 Baud and provides an ideal solution for 
communications between users, with main frame computers and bulletin boards at a very economic 
cost. Battery or mains operated. £52 (c) Mains Adaptor £8 (d) 
BBC to Modem data lead £7 


ED ROMS FOR ELEKTOR 
PROJECTS 


503-N Jnr. Computer Monitor 516 Talking Dice 2716 ......... £ 7.30 
rarest Ghatak tts, 2, 3.tr el eseiee peeves rf 521 CharGen & Video Routine for DO: 


PROJECTS: 


ALL PRICES ; ; 504 Disco lights ... £4.80 Junior ........... 2732 + 2716 £16.40 

: rraipaficoallari Kit = Ha 505 Chess Intelekt..... £14.60 | 522 CharGen & video; Routine for ex- 

EXCLUDE VAT. Elekterminal Kit (1980) £50 (b) COTO ieee ae ee gee | a7ib an Dn 

: a i ; rator ...... i 

Please add carriage 50p unless ASCII Keyboard kit £75 (b) | °O7-N'Y © Printer Mon & PME | >) ea Quantisizer 2732 £ 9.00 
indicated as follows JC Books 1, 2, 3, & 4£6.90 (c) ea | 508 J C’ Bus Control 82S23..... £ 4.80 525 Universal Term. ...... 2732 £ 9.00 § 

i G Universal Terminal (6502) | 510 150 MHz Freq Meter 2 x 82S23 526 Wind Dir Ind......... 2716 £ 7.30 

(aJ£8 (b) £2.50 (c)£1.50 (d)£100 Kit £75 (b) £9.60 527 Elabyrinth............ 2716 £ 7.30 

: Elekterminal Kit (1983) | £70 (b) | 514 Dark Room Computer 2716. £ 7.30 530 Daisywheel Iface ..... 2732 £ 9.00 


SEE OUR INSIDE FRONT COVER PAGE ADVERTISEMENT FOR COMPONENT PRICES 


ES ee SSS (ene PLEASE ADD 50p p&p &6%VAT 
—Trecuxomaric Lrp ae ptoe 
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED __ Orders from Government Depts. & Colleges etc. welcome: 
; Minimum telephone order £5. 
SHOPS a Ne Seta Lae Sonor pEVUAO za Detailed Price list on request. 
el; ’ . 


305 EDGWARE ROAD, LONDON W2 Stock items are normally. by return of post. 


3-05 


elektor march 1985 


advertisement 


WATFORD ELECTRONICS 


34/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND [Reape Emer 
MAIL ORDER, CALLERSWELCOME Ags 89 | cist 10 


Tel. Watford (0923) 37774/40588. Telex: 8956095 Arz3 $5 | BC186/7 28 
ALL DEVICES FULLY GUARANTEED. Send Cheque, P.O.s, Cash or Bank Draft | Bci078 14 | 8C212, 10 
with orders. TELEPHONE ORDERS BY ACCESS/MASTERCHARGE ACCEP- 

BC108B) = 14_- | BC213 10 

BC108C =14 -| BC213L 12 

add 75p to all CASH orders. Overseas orders, postage at cost. Prices subject 8C109 12 | BC214 10 
to change without notice. Orders normally despatched by return post. 

BC109C = 14:-:« | BC237/8 15 

VA Export orders no V.A.T. Applicable to U.K. Customers only. Unless stated otherwise, all BC114/5 30 | BC256B 35 

prices are exclusive of V.A.T. Please add 15% to the total cost including P&P. BC117/8 25 | BC307B 15 

Ground. Nearest Underground/BR Station: Watford High Street. BC140 38 | BC318 30 

Open Monday to Saturday: 9.00 am to 6.00 pm. Ample Free Car Parking space available. BC142/3 38 | BC327/8 15 

BC147 12: | BC337/8 15 

4.7 8p; 10 10p; 15, 22 12p, 33 15p; 47 12p; 68 20p; 100 19p; 220 26p; 1000 70p; 2200 99p; 50V: 68 20p; BC148 12 | 8C477 40 

100 17p; 220 24p; 40V: 6.8 15p; 22 9p; 33 12p; 330, 470 32p; 1000 48p; 2200 90p; 25V: 1.5, 4.7, 10, BC148B) «915 | BC516/7 40 
00 11p; 150 12p; 220 15p; 330 22p; 470 25p; 680, 1000 34p; 1500 42p; 2200 50p; 3300 76p; BC149 12 | BC547/8 12 

BC153/4 30 | BC556/7 15 

8C157/8 14 | BC558/9 15 

BC159 41 | BCY41/42 30 

POLYESTER CAPACITORS: Axial Lead Type EME BC167A. 14 | BCY70/71 18 

400V: InF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 10n, 15n, 8n, 22n, 12p; 33n, 47n, 68n 2 Mm pe hae Bciesc §=—12:—«Yy BC Y72 25 

16p; 150n 20p; 220n 30p; 330n 42p; 470n 52p; 680n 1uF 68p; 222 B2p. ype iniature | eBciegc 12 | BCY78 30 


BC108 12 | BC212L 12 
TED. Government & Educational Establishments official orders welcome. P&P 

BC109B. 14: | BC214L_— 12 

We stock thousands more items. It pays to visit us. We are situated behind Watford Football BC137/9 40 | BC308 16 

ELECTROLYTIC CAPACITORS: (Values in pF 500V: 10uF 52p; 47 78p; 63V; 0.47, 1.0, 1.5, 2.2, 3.3, BC147B) «15 _ | BC441/61 34 

BCl49c 615 | BCE49C_ 15 

BC160 46 | BCY58/59 36 

160V: 10nF, 12n, 39n 1p; 150n, 220n 17p; 330n, 470n 30p; 680n 38p; TuF 48p; | HOY Capacitors C170 BD121 96 


1p5 45p; 2u2 48p; 4u7 58p. BC171/2 BDi24 115 

1000V: nF 17p; 10nF 30p; 15n 40p; 22n 38p; 33n 42p; 47n, 100n 42p. InF, nS, 2n2, 3n3, | 96473 BD131/32 65 

4n7, 6n8, 10n, 15n, BC177/8 BD133 70 

POLYESTER RADIAL LEAD CAPACITORS: 250 V FEED- THROUGH 7 | Be179 BD135 46 
CAPACITORS 18n, 22n, 27n, 33n, 


10n, 15n, 27n 6p; 33n, 47n, 68n, 100n 8p; 150n, 220n 10p; 
330n, 470n 15p; 680n 19p; 1u 23p; 1u5 40p; 2u2 48p. 39n, 47n 8p | CA3081 190 | MC1204 250 
Pp. 39n, 56n 2p CA3085 160 } MC1301 90 


TANTALUM BEAD CAPACITORS | POTENTIOMETERS: Rotary, Carbon, | 82n, 100n 1p | CA3086 60 | MC1303. 98 
35V: 0.1uF, 0.22, 0.33 15p; 0.47, 0.68, | Track 0.25 W Log & Lin Values. 100V CA3089E 215 | MC1304P 260 

2.2, 3.3 18p; 4.7, 6.8 22p; | 500 Q, 1 KQ & 2KQ (Linear only) 110n, 100n = 10p._ | CA3090AQ 375 | MC1310P 150 
10 28p; 16V: 2.2, 3.3 16p; 4.7, 6.8, 10] Single-Gang .............. ..35p | 150n, 180n 12p | CA3123E 165 |/MC1445 250 
18p; 15 36p; 22 45p; 33, 47 50p; 100] 5KQ-2 MQ Single Gang Log & Lin.35p | 220n, 270n 12p | CA3130 MC145106 695 
9p; 10V: 15, 22 26p; 33, 47 50p; 100 | 5 KQ-2MQ Single Gang D/P Switch 95p | 330n, 390 20p | CA3140 Mci455—s 50 
80p; 6V: 100 55p. 5 KQ-2MQ Double Gang ......... hs 560n 26p | CA3160 MC1458 35 
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS r 30p | CA3161 MC1469 300 
100V: InF, 2.4, 4nF, 10 6p; 15nF, 22n, | 0-25 W log and linear values 60 mm | TUF 34p 2u2 50p | CA3162 Mci494 694 
30n, 40n, 47n 7p; 56n, 100n, 200n 9p; | 5 K2-500 KQ single gang 80p CA3189 MC1495 350 
SOV: 470nF 12p. Self Stick Graduated Bezel 45p ACCESS F347 MC1496L__70 


FC353 MC1596 =. 225 
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS 


1000pF /450V 
a 10; 


Orders FC525 MC1648 =—.290 


Q 0.1W 1002 - 5M Miniature Just phone your HA 1336W 240 | MC1708G 90 

Stonkyey in, Pi T0OnF/S0V 7P: | Vertical or Horizontal gp | orders through. | HA1388 235 | mc3302 75 
pe 0.25W 1002 - 3.3M@ horiz. larger 12p We do the rest ICL7106 690 | MC3401 50 
POLYSTYRENE CAPACITORS: 0.25W 002-4.7M2 vert. 12p | Tel: 092350234 | ICL7107 975 | Mc3403. 95 


10pF to 1nF 8p; 1.5nF to 12nF 10p. 
SILVER MICA (Values in pF) COMPUTER [Ez SAAS050 875 


1CL7611 99 
ICL7660 248 


MC3404 85 
MC3405_ 150 


oe SFF9634E 800} iCLe038c 360 | mc3422 00 
2, 3.3, 4.7, 8.2, 10, 12, 15, 18, 22, 27, ICs 8 et ee 
33, 39, 47, 50, 56, 68, 75, 82, 85, 100, 8226 

120, 150, 180pF 5p each | DRAM | 21140-4325 | g008 TCM3101J £13} iCM7205A 1150 | MC3442 00 
20, 220, 250, 270, 300, 330, 360, 390, | 256K | 2147 395 | 3243 TMS2716 725] 1cm7207 475 | MC3487 00 


470, 800, 820 2516: 350 | 8250 11 | TMS4164_ 395] icm7215 1050 | MC4016 00 


2532 350 TMS4416-2595 350 

1000, 1200, 1800, 2200 _30p each 8251A 795 1CM7216AJ£22 | MF10 
60p each 2064 700 | 8253 750 | TMS4500 £12] icm7216B £22 | MFC6040 75 
2708 450 | p255 650 | TMS5100 600] \cm7216c £22 | ML924 275 


MINIATURE TRIMMERS Capacitors 2716-5V 350 A 
2-6pF 27324 ABO: eece pm ane 
2764-250 475 | p509° 790 


TMS9927 £14 
TMS9928 £20 
TMS9929 £20 


NES15 275 
NE529 225 
NES31 160 


1CM7217A 750 
1CM7224 £11 
1CM7240 300 


27064-1095 
8271 P.O.A. | TMS9995 £12] ICM7555 105 | NES43K 225 
RESISTORS as as 8272 £25 | UPD7002 725] ICM7556 150 | NE544 200 
E 8279 750 | UPD7007 725] LA3350 250 | NESS5 25 
miniature Carbon Film Hi-Stab. 5% 4027 100 | 9989 450 | Wo1691 £14] LA4031P 340 | Nesss 65 
RANGE VAL 1-99 100+ | 436 125 
8283 00 | W01770 1995] LA4032 295} NES60 350 
0.25W 202-4M7 E24. 3p 1p 4164-150 450 
8284 550 | W02143. 850] LA4400 350] NES562B 410 
O.5W 292-4M7 -E12,—s 3p ‘1p 41256 «£48 
- 8285 365 | Z80CPU 2.5m | LA4422 320] NES64 420 
1W -292-4M7_—s«E12.—ss 4p 4416 595 
: 8287 00 300) LC7120 300] NESéSA 120 
i alMetal Films Ezbe « p 4p | 4532-3 250 | aoag e11 | zeoa cpuam | C7130 320] Neses = 155 
10a price applies to Resistors of each type not | 4816-100n 250 8303 450 375] C7137 350] Nes67V 140 
: 6116-150 475 | B39q 350 | z80 CTC 285] LF347 150] Ne570 4110 
RESISTORS Network S.I.L. | 6116-120 525 | gro6a 99 | Z80A CTC 335] LF351 70 | NE571 400 
7 Commoned: (8 pins) 1002, 68002, 1K, 2k2, 6117-100n 525 | 9797 150 | 2808 £11] LF353 90 | NE5532 150 
4K7, 10K, 47K, 100K 25p . 6264 £28 | 5731 350 | z80 DART 698) LF355 90 | NESS34A 160 
8 Commoned: (9 pins) 1502, 1802, 2702, 3302, | 6264L-15 £28 | grog 90 | Z80A DARTS20] LF356 90 | Om335 650 
1K, 2k2, 4K7, 10K, 22K, 47K & 100K 26p eS £4 8TQ7N 90 | 280 ADMA925] LF357 100 | RC4136D = 60. 
9602 220 | Z80 DMA 795] LF398 495 | Rc4558 60 
DIODES eee E S502CPU 355 | amzersaici2s | 280 PIO 325] LMI0 325 | ssa 225 
AAI19 15 | rectifiers 504.250 §50 | AM26LS33 150 | 280 A PIO 350] LM30IA 30] sapsz09 425 
AAI29. 201 1A/50v 18 pes boo | AM7910 £30 | 280 SIO-1 B50] LM307_ 45. | SaB3210 325 
AAY30 15-1 14A/100V 20 6520 PIA. 175 AY-5-1013 300 | ZB0A SIO £9 LM308T 75 | SAB3271 485 
BAI00 = 18 | 1ay400v. 25 713) be09 VIA gap | CD4724_ 150 | 280 AS10-2 £9} L311 60 | saB4209 595 
BAX13 201 1A/600V34 : 622 VI Coms017 275 | 28002 CPU 00f LM318N 175] Sg3492 295 
BY100 24] 2aysov 30 Isdetadiatemmmm 6530 £11 | comsi16 700 LM319_ 180. | siq90 350 
BY126 12] 2a/200v 40 pat aie 0 ps748—s £55 MM SWAN SM M3244 «= 45 | Si go70cD 150 
BY127 14] 2a/400v 46 | _75107/8 omsi31 475 oes LM334Z 160 | sig370 170 
CRO33 2501 2aveoov 68 | 75110 6551 ACIAGSO | OHe3eqin 595 LM335Z_ 135 | sn76013 350 
OAg 40|6arioov 83 | 75114/5 oe 320 | Dsasisi20 395 [ssscmos 95 | LM337 275 | sN7e023ND240 
OA4a7 12] 6a/4o0v 95 | 75121/2 aca aso | 288820 110 | 702 75 | LM339° 40 | s~76033 350 
0A70 12 | 10A/200V 215 | 75150 eeu eo | 2S8830 198 | 709c B pin 35 | LM348 80 | SN76227N 95 
OA79 15 75154 gop |, 288831 125 | 710 4g | (M349 125 | sn76477 470 
0A81 20 75158 6805 DS8832_ 250 | 741-8 pin 164 LM358 50 | sn76488 525 
OA85 15 75195 £9364 = 800 | 747C 14 pin 70 | 1M377 210 | cpgeng 359 
OAS0 8 75182/3 E9365 £36 | 748C 8 pin 30} M379 495 SPO256AL 495 
OAg1 8 | VM18 DIL 50 | 7519/9 FD1691 £15 | 7538 pin 185] LM380 120} T1590 449 
OA95 Sy ZENERS FDI771_— «£15 | 810 159} LM38IN 175 | 547130 150 
OA200 8 f FO1791 £22 | sgoocy 375 | L382 200] Aron, 389 
A202 8 27 FD1793 £23 | AY-1-1320 225 | LM384 225 
Range: to 6843 TA7205 90 
1N914 4 FD1795 £28 | AY-1-5050 99} LM386 110 
Sev AoW 6845 650 TA7222 150 
1N916 5 a FO1797 £28 | AY-1-5051 160] /M387 200 
8p eac! 6845SP 750 TAAG21AX1295 
1N4001/2, 5 : FD1799 £28 | AY-16720 210} LM389 160 
Range: 3V3 to 6846 625 TAA661A 190 
1N4003 8 | 33. 1.3W HD26501 75 | AY-3-1350 350} 1M393 85 1 TAA700 275 
1N4004/5 6 16p each 6847 650 | HM6845 755 | AY-3-8910 390] LM394CH 385 | 1no99 395 
1N4006/7 7 been 376 | 6402350 | Booklet for | LM558_ 170] TAniog 159 
es TRIACS 6852 a INS8060N 1250 | AY-3-8910 200} LM725CN 300] teaioq5 70 
1N5401 15 THYRISTORS 6854 INS8154N £9 | AY-3-8912 500} M733 65 | teasa00 275 
1N5404 16 68854 = 800 | iciagg 100 | ay-5.1317A690 | LM1458 45 


SA/40V TBASSOQ 330 


TBA641BX 


6875 500 
68000 £30 
8035 600 


1N5406 


= 
I 


MC1489 100 | AY-5-1350 388} LM1871 300 
Mc14411 690 }CA3011. 130} M1875 475 | or x11 290 
gosoa 42g | MCI4A12 725 | CA30I2 175 | LM1689 350 | Teacs1 190 
MC3446_ 250 |CA3014 275] LM2907 395 | tp agoo 
B085A 950) Mic3za47P 315 |CA3018 © 86 | -LM2917 325 | tg agio 
8088 1750 | Mc34a6 225 |Ca3019 80} LM3900 70 | TBagz0 
Bie 180) mcs4s7 225 1CA3020 210 | LM3909N 100 | tgag200 
S13 475) ceeds 625 |Ca3023 210] LM3911 185 | taagso 
8155 745) icesaé 625 |Ca3028A 110] LM3914 300] tpaggoa 


2 
5A 400V 40 
INS 69) SAGOOV 48 
i 8A 300V 60 
90 
7B 
96 


18921 
6A/100V Sh CO0V, 

12A 100V 
6A/400V 
6A/800V LOO 

12A 800V 188 
BT106 150 
BTI16 180 


8156 650 
CioeD 8 MK3886-2M £7 |CA3035 255} LM3915 385 | tgasao 
TIC44 24 | 8ILS95 MM5280D 695 |CA3036 270 | LM3916 300 | ca200 
TIC4S 29 airess MM5303 635 |CA3043. 275 | LM13600 TCAZI00 
TIC47 5 MM5307. 1275 385 | 1S7220 TCA2B0A 


2N5062««-32 ae MMS387A 865 70 | MS1513L TCA965 
2n5064 3g | 8202 MMS§8174_ 875 220 | M51515L TDA1008 
2N4444 Sei MM74C922 750 325 | M51516L TDA1010 
ae RO-3-2513L700 213 | MB3712 TDA1022 

RO-3.2513U750 MB3756_ 440.5 TDA1024 


BD136/37 40 
BD138/39 40 
BD140 40 
BD144 190 
BDI5S8 «68. 
BD205/6 110 
BD245 65 
BD378 70 
BD434 70 
BD517 75. 
BD645 80 
BD695A 150 
BD696A 150 
BFIIS = 45 
BF154/8 30 
BFI67 35. 
BFI73 (35 
BFI77 35 
BFI78 (35 
BFI79 40, 
BF184/5 38 
BF194/5 12 
BF198/9 18 
BF200 80 
BF224A 40 
BF224B 40 
BF245 50 
BF256A 45 
BF256B 50 
BF257/8 32 
BF259 = 40, 
BF275 55. 
BF336/7 35 
BF494/5 40 
BFR39/40 25 
BFR41/79 25 
BFR80/81 25 
BFR98 106 
BFX29 35 
BFX81 45 


TDA1034 
TDA1490 


TDA2002 
TDA2003 
TDA2004 
TDA2006 
TDA2020 
TDA2030 
TO0B0701 
TL170 

TL430 


TL507 
TLS09 
TLO61CP 
TLO62CP 
TLO64CN 
TLO71CP 
TLO72CP 
TLO74CN 
TLO81CP 
TLO82CP 
TLO83CP 
TLO84CN 
TLO91CP 
UA2240 
UA78540 
UAA170 
UAA180 
ULN2003 
ULN2004 
ULN2283 
ULN2803 
UPC575 


UPC1181 
UPC1182 
UPC1366 
XR2206 
XR2207 
XR2211 
XR2216 
XR2266 
ZN414 
ZN423E 
ZN424E 
ZN425E 
ZN426E 
ZN427E 
ZN428E 
ZN429E 
ZN459 
ZN1034E 
ZN1040E 
ZNA234E 


350 
350 


325 
198 
300 
330 
320 
190 
420 


110! 


40 
65 
98 
40 
76 
150 
35 
60 
75 
120 
60 
120 
230 
170 
180 
90 
90 
100 
190 
275 


UPC1025H 375 
UPC1156H 295 


425 
425 
195 


BFX84 
BFX85/6 
BFY50/51 
BFY52 
BFY53 
BFY55/6 
BFY64 
BFY81 
BFY90 
BFY39 
BSX20 
BSX26/29 
BSY26 
BSY95 
BU105 
BU205 
BU206 
BU208 
BUY69C 
MJ2955 
MJE170 
MJE180 
MJE340 
MJE370 
MJE371 
MJE520 
MJE521 
MJE2955 
MJE3055 
MPF102 
MPF103 
MPF104 
MPF105 
MPF106 
MPSA05 
MPSA08 
MPSA12 
MPSAS55 
MPSAS6 
MPSA70 


120 
80 
50 
30 
45 
35 
35 

180 

190 

200 

200 

225 
90 

150 


MPSU02 
MPSU05 
MPSU06 
MPSUS2 
MPSU55 
MPSU56 
TIP29A 
TIP29C 
TIP30A 
TIP30C 
TIP31A 
TIP31B 
TIP31C 
TIP32A 
TIP32C 
TIP33A, 
TIP33C 
TIP34A 
TIP34C 
TIP35A 
TIP35C 
TIP36A 
TIP36C 
TIP41A 
TIP41B 
TIP42A 
TIP42B 
TIP120 
TIP121/2 
TIP141/2 
TIP147 
TIP2955 
TIP3055 
TIS44/5 
TIS /74 
TIS88A 
TIS90/91 
UC734 
VKi010 


VN10KM 


74C244 
74C245 
74C373 
64C374 
74C922 
74C923 
74C925 


70 
73 
120 
120 
70 
70 
45 
50 
50 
30 
65 
99 
70 


175| 
160 


180 
70 
70 
70 
70 

120 

100 

100 
60 
60 

100 


VN46AF 
VN66AF 
VN88AF 
VN89AF 
2TX300 
2TX301 
2TX302 
ZTX303 
2TX304 
2TX314 25 
ZTX326 = 30 
2TX341 30 
ZTX451 23 


2TX500 9-14 
2TX501/2 15 
2TX503 18 
Z2TX504 25 
2TX531 25 
ZTX550 925 
2N697 23 
2N698 40 
2N699 48 
2N707a 25 
2N708 25 
2N918 40 
2N1131/2 40 
2N1671b 160 
2N2160 325 
2N2219a 9-28 
2N2220a_ 26 
2N2221a 26 
2N2222 25 
2N2368 25 
2N2369A 18 
2N2483/A 27 
2N2646 46 
2N2904/5 28 
2N2907 28 
2N2926 10 
2N3053 25 
748251 225 
74S257 225 
74S258 225 
74S260 70 
74S262 £10 
74S274 £10 
748275 £10 
74S280 425 
748281 885 
74S283 295 
74S287 200 
74S288 180 


74S289 
74S$299 
748301 
74S365 
1748373 
1748374 
74S381 
74S412 
74S470 
748471 
748472 
748474 
748475 
74S571 
74S573 


74L$ 
74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
| 74LS12 


2N3055 
2N3614 


2N3702/3 


2N3819 
2N3820 
2N3822 
2N3904 
2N3906 


Mi- 


50 
180 
10 
35 
60 
60 
18 
18 
75 


niature 


PCB 
type 


1uH, 


2u2, 


4u7, 10u, 22u, 


33u, 
100u, 
330u, 


47u, 


74LS154 
74LS155 
74LS156 


74LS157 
74LS 158 
74LS160 


5 74LS161 


74LS 162 
74LS 163 
74LS164 
74LS165 
74LS166 
74LS 168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS183 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS260 
74LS261 
74LS266 


400 


665 
925 


748112 
748113 
748114 
748124 
74S 132 
748133 
74S 134 
74S135 
74S 138 
74S139 
74S140 
74S151 
74S 153 
74S 153 
74S157 
74S158 
74S 162 
74S 163 
74S 168 
74S169 
74S174 
748175 
74S181 
74S 182 
74S 188 
74S189 
748194 
74S195 
74S196 
748197 
74S201 
74S225 
74S226 
74S240 
748241 
74S244 


\) 74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 25 
74LS24 55 
74LS26 25 
74LS27 25 
74LS28 25 
74LS30 25 
74LS32 50 
74LS33 25 
74LS37 25 
74LS38 30 
74LS40 25 
74LS42 55 
74LS47 90 
74LS48 90 
74LS49 = 100 
74LS51 30 
74LS54 30 
74LS55 30 
74LS63 55 
74LS73 30 
74LS74 35 
74LS75 45 
74LS76 40 
74LS78 40 
74LS83 70 
74LS85 80 
74LS86 35 
74LS90 50 
74LS91 90 
74LS92 55 
74LS93 50 
74LS95 70 
74LS96 90 
74LS107 45 
74LS109 45 
45 
40 
40 
70 
00 
25 
50 
50 
60 
50 
50 
60 
60 


74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS 138 
74LS139 
74LS145 115 
74LS147 (165 
74LS148 130 
74LS151 70 
74LS153_ 70 


a2 


74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 
74LS292 
74LS293 
74LS295 
74LS297 
74LS298 
74LS299 
74LS320 
74LS323 
74LS324 
74LS347 
74LS348 
74LS352 
74LS353 
74LS356 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
74LS379 
74LS384 
74LS385 
74LS386 
74LS390 
74LS393 
74LS395 
74LS398 
74LS399 
74LS447 
74LS465 
74LS490 
74LS540 
74LS541 

74LS624 
74LS629 
74LS640 
74LS641 
74LS645 
74LS668 
74LS669 
74LS670 
74LS673 
74LS674 
74LS682 
74LS684 
74LS687 
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advertisement elektor march 1985 
ee ee 


PANEL 
METERS 
FSD 


SWITCHES | DIL SWITCHES 


Toggle: 2A, 250 V | (SPST) 4 way 65p 6 way 80p 


VEROBOARD 0.1 in 
plain 


IDC CONNECTORS 


VQ Board 
DIP Board 


RELAYS 


2% 


60 
SPST 35p | 8 way 85p 10 way 100p 2% Vero Strip PCB Female eorex Miniature, enclosed, PCB mount. 
DPDT 48p | (SPDT) 4 way 190p 3% Riuge A pouaee card 0-50uA SINGLE POLE Changeover 
3% PROTO DECs ins eager ige " RL6-91 205 Q Coil; 12V DC (10V5 
SUB-MIN- ROTARY SWITCHES 3% Veroblock 480p rit Connect ceca to 19.5 V). 10 A at 30 V DC 
TOGGLE (Adjustable Stop type 4% ever Vay 0-1mA oteee 1p 


16 way 
20 way 
26 way 
34 way 


3680p 
Eurobreadboard 590p 
Bimboard 1 575p' 
Superstrip SS2 1360p 


Pkt. 
Spot face cutter 
Pin insertion tool 


DOUBLE POLE Changeover. 6 A 
30 V DC or 250 V AC 
RL6-100 53 Q Coil, 


1 pole/2 to 12 way; 2p/2 to 6 way: 
3 pole/2 to 4 way; 4p/2 to 3 way48p 


ROTARY: mains: pp 250 v 


0-5mA 
0-10mA 
0-50mA 


SPST on/off 58p 
SPDT c/over 64p 


6 V DC (5V4 to 
SPDT centre off 85p 


SPDT biased both 40 way ploom’ RL6-111 208 © Col 2 Vv DC 110 
Pave T05p | 4 Amp on/off 68p | VERO WIRING DALO ETCH 50 way bere to 198) pees 
Spor 6 tags 80» | ROTARY: (mak-e-switcn PEN + spool RESIST PEN 60 way oa RL6-114 740 Q Coil, 24 V DC (22V 
PDT centre off 88p | Make a multiway switch. Shafting as- Spare spool Plus spare tip 100p 


0-25V to 37 V) 
0-50V AC 
0-300V AC 
ngn 

“yuM 
4758p each 


CRYSTALS 


Combs eee 


sembly has adjustable stop. Accom- 
modates up to 6 wafers (max. 6 
pole/12 way + DP switch). 
Mechanism only 


Nays 
DPDT 3 positions’ 
on/on/on 185p 
pole 2 way 220p 
| 


ULTRASONIC 
TRANSDUCER 
40 kHz 


EURO CONNECTORS 


Male 
Strt 
Pins 


ASTEC UHF MODULATORS 
6 MHz Standard . 
8 MHz Wideband... 


FERRIC CHLORIDE 
1 Ib bag Anhydrous 
195p + 50p P&P 


COPPER CLAD BOARDS 


3385p Female Socket 
Strt. Angle 
Pins Pins 
DIN41617 


90p 
WAFERS: (make before break) 


to fit the above switch mechanism. 


Plug 
Angle 
Pins 

SLIDE 250 V: 


BUZZERS, miniature, 


solid state 
SPT 1 A cloft ie | 1 Pole/12 way; 2 pole/6 way; Fibre Single-  Double- aay Zoe 2 ear MOO eee OMe 8 I2N 70p 
BPDT % A o _ 3 pole/4 way; 4 pole/3 way; glass sided sided 2x32 200KHz 
) P | 6-/2 way 6" x 6” 100p 125p eee PIEZO TRANSDUCERS 
?USHBUTTON Mains DP 4A Switch to fit 6" x 12” 175p 225p A+B  27%p MHz PB2720 
A Spacers 4p. Screen 8p DIN41612 


1.008M 
1,28MHz 
1,5MHz 
1.6MHz 
1.8MHz 
1.8432M, 
2.0MHz 
2.4576M 
3.278M 
3.5794M 


2x32 
A+C 
DIN41612 
3x32 
A+B 
+c 


ith 10 mm Button 
}PDT latching 150p 
)PDT latching 200p 
}PDT moment 150p 
)PDT moment 200p 
Aini Non Locking 
tush to Make 15p 
ush to Break 25p 


DIL SOCKETS EDGE 
CONNECTORS 
18 way 

22 way 

23 way 

25 way 

28 way 

30 way 


LOUDSPEAKERS 
Miniature, 0.3W: 82 
2in, 3%in, 2%in, 3in 
2%in, 402, 642 or 802 


MONITORS 


@ Zenith — 12’ Green or amber, Hi- 


ROCKER SWITCHES 


ROCKER: 5A/250V SPST 28p 
(0A/250V SPDT 38p 
0A/250V DPDT c/off 95p 
ROCKER: 10A/250V DPST with 
neon 


8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 


360p 


DIL PLUG 
(Header) 


85p 
RIBBON CABLE 


NNNNNNNNANN 


36 way price per foot 3.6864M Resolution Popular £68 
SWITCHES MAI ant route a ea pin pee foe reo Grey Colour | 4.0MH2  MICROVITEC 1431, 14” Colour RGB 
7 jin a ‘ 7 : 2 incl. 

Assorted Decade on Module ts 40 tH way 16pin 49p 1086p 0 wey 4-19404M input. Connecting Cable incl nee 
ebay SCO ASyicUMcduere | se 24pin 88 178P | 29 way pare @ KAGA 12”. Med-Res. RGB. Colour. 
fering SEB aaa atl a ANTEX SOLDERING IRON on 185p 24 way 5.0MHz Has flicker-free characters. Ideal for 
C-15W 5225p | CSI7W 550p 28 : BBC, Apple, VIC, etc. £195 (car.7) 

RMER way 5.185MHz , Apple, , etc, car. 
NORV. 6-08V; SOV; 12.0-12V; 15-0-15V SEW sone. NSW SPP ZIF TEXTOOL | 34 way 5.24288M MKAGA 12". As above but Hi- 
100 mA 130p pare, tipsy assorted eize DIL SOCKETS | 40 way 6.0MHz Resolution £259 (car.7) 


Spare Elements 
Iron stand with sponge 


VOLTAGE REGULATORS 


1A T0220 
type 
7805, 
7812 
7815, 
7818 
7824 


6.144MHz 
6.5536MHz 
7.0MHz 
7.168MHz 
7.68MHz 
8.0MHz 
8.08333M 
8.86723M 
9.00MHz 
10.0MHz 
10.24MHz 200 
10.7 

12.0MHz 
12.528M 
14.31814M. 


deb mounting. Miniature, Split Bobbin 
3VA: 2 6V-0.25A; 2x9V-0.15A; 2x 12V- 
).12A; 2x 15V-0.1A 235p 
3VA: 2x 6V-0.5A; 2 x 9V-0.3A; 2 x 12V-0.25A; 
2x 15V-0.2A 280p 
Standard Split Bobbin type: 
3VA: 2x 6V-0.5A; 2x 9V-0.4A; 2x 12V-0.3A; 
2 x 15V-0.25A 250p 
J2VA: 2x 4.5V-1.3A; 2x 6V-1A; 2x 9V-0.6A; 
2x 12V-0.5A; 2 x 15V-0.4A; 2 x 20V-0.3A 

345p (35p p&p) 
24VA: 2x 6V-1.5A; 2x 9V-1.2A; 2x 12V-1A; 
2x 15V-0.8A; 2x 20V-0.6A — 385p (60p p&p) 


50 way 


@ Connecting Lead for KAGA 
64 way 


@ Carriage £7 securicor. 


£5 


SOLDERCON PINS 
Ideal for making SIL 
or DIL Sockets 
100 pins 


“D’ CONNECTORS miniature 


45p 9 15 | 25 | 37 
MALE way | way | way] way 
Solder lugs 80p]105p]160p} 250p 
Angle pins 150p|210p]250p| 365p 
PCB pins 120p] 130p | 195p] 295p 
FEMALE 

Solder lugs 
Angle pins 


Plastic Casting 


BBC MICRO 
WORD-PROCESSING 
PACKAGE 


A complete wordprocessing pac- 
kage consisting of BBC Micro, 
Zenith Green Hi-res Monitor, twin 


HRSERBNSSSSSSSBVSSeaSNBLHRSINSSE 


5V 
12V 
15V 
18V 
24v 


ALUM BOXES 


100mA 
5V 


ToO92 


105p 
78L05 


165p 


160p}200p] 335p 


package 
50) 215p|290p| 440p 


OVA: 2x6V-4A; 2x9V-2.5A; 2x 12V-2A; 6V  79L06 PCB pins 150p]180p|240p|420p | 16-0MHz cased 200K Disc Drives, Word- 
2% 15V-1.5A;  2%20V-1.2A; 2x 25V-1A; 8V 7908 yey wise, Watford’s DFS interface, 
2 x 30V-0.8A 480p (60p p&p) tay 7ali2 18.432M 


COVERS 85p 
IDC 25way ‘D’ Plug 
Socket 


80p| 80p|100p 
iV 
15 3850 


450p 


oi Brother HR15 Daisywheel printer, 
Database package, 10 Discs, all 
manuals and cables. 

All you require is a mains power 


point to have it up and running. 


Only: £1145 


Specially wound for Multirail Computer PSUs 20.0MHz 
30VA: Outputs +5V/5A; +12V, +25V, —5V, 
—12V at 1A 575p (60p p&p) 
JOOVA: 2x 12V-4A; 2 15V-3A; 2 x 20V-2.5A; 
2 x 25V-2A; 2 x 30V-1.5A; 2x 50V-1A 
}20p p&p charge to be added over and abo- 
ye our normal postal charge). 


1CL7660 
LM309K 
LM317K 
LM317KP 
LM323K 
LM337 
M723 Var 


TDAI412 
78HOS + 5V/5A 
78H12 + 12V/5A 
78HG + SV to 
1p 
Xp 


25way ‘D’ CONNECTOR RS232 

Jumper Lead Cable Assembly 
"long, Single end, Male 
"long. Single end, Female 


RC4194 375p 79HG 2.25V to “tong, Double Ended, M/M ‘ 

>MOS nceias Tet VSR "tong, Double Ended M/E 116.0MHe 
300 20 ISOLATORS 
1 OPTO a 7415 A He s SPECTRUM 32K RAM 
)02 RONI ILD74 145 
me Ky Lore, a UPGRADE KIT 
307 25 LEDs with Clips TIL111/2/4 70 pues aol me 
)08 60 T1209 Red TIL117 125 way P 
09 45 TIL211 Grn 4N33 Photo Be way enrais ed Upgrade your 16K SPECTRUM 
)10 40 TIL212 Yel. Darlington 135 wayremale Pp ae . . 
m8 TIL220 2” Red to 48K. Full fitting instructions 
12 25 .2" Green, Yellow or . 
n3 60 Amber supplied. 
14 60 0.2” Bi colour 
15 BD Red/Green COMPUTER CORNER ONLY: £22 
16 40 Green/Yellow 
pt? po ozatnicolour @ EPSON RX80 Printer 
eee irae EPSON RX80 F/T Printer. . 
)20 90 Hi-Bri Green or @ EPSON FX80 Printer... 
1 88 Yellow EPSON FX100 Printer . SPECTRUM ; 
)22 Flashing red 0.2” red @ KAGA/TAXAN KP810 Printer 
223 eu Pec tne @ KAGA/TAXAN KP910 Printer . . CENTRONICS/RS23 
Cea Seether Hi SEIKOSHA GPI00A Printer PRINTER INTERFACE 
126 90 LEDs @ BROTHER HRI5 Daisywheel * It was the first! It is still the best! 
)27 43 Red, Green or Yell @ Cable for above printers to interface with BBC Micro .. * Centronics and BI-DIRECTIONAL RS-232 with full hand- 
)28 45 Triangular LEDs ™@ TEX EPROM ERASER — Erases upto 25 Eproms. Has a built-i in shaking. 
975 Red saletyiewitch Renee can oes eee hale £30 | * Obeys SPECTRUM LLIST and PRINT 
ele hcs reenter @ SPARE ‘UV’ lamp bulb... 2.0.0 eee cece cece ee ee eee * Split-Speed Operation for RS-232. 
a 4 SFH205 Detector ™@ C12 Computer CASSETTES in Library cases.............. BERR eee withthe BBG MICRO or OT NERABERs 
)33 130 TIL32 Infra Red @ 8%" & 9%" Fan Fold Paper (1000 Sheets) ..... * Interface 1, Interface 2 & Microdrive compatible. 
134 140 TIL78 Detector (Securicor Carriage charge on printers is £7) * Configuration program creates customized M/C driver to suit 
)35 70 TIL38 your printer. 
)36 275 TIL100 * HI-RES screen dumps in 2 sizes on EPSON, SEIKOSHA, STAR, 
)37 115 BARGRAPH, Red SHINWA, MANNESMAN TALLY, NEC, RITEMAN, KAGA, 
)38 110 10 segments etc. This is a STANDARD FEATURE! Not an extra. 
)39 250 * Compatible with TASWORD TWO and most professional 
)40 e 7 Segment Displays programs. . 
M1 TIL312 .3” CA 120 2 
)42 50 TIL313 3” CC 120 Only: £29.95 
wr 50 Miaeieaice Centronics Parallel Printer Cable £8 
) TIL322 .5” CC 
a5 110 728/990 CUMANA DISK DRIVES (TEC) 
146 60 DL704 3" CC F 
a7 eo BLOT es Ce (BBC Compatible) BBC MICROCOMPUTER & 
)48 55 FND357 Red ACCESSORIES 
ees ENED as H CS100 — Single Cased with PSU, 40 track, 5%” S/S 100Ke119| BBC Micro Model B ...... only £315 
051 70 .6" Green CA @ CD200 = Twin Cased with PSU, 40 track, 5%" S/S 200K £236 |'We stock the full range of BBC Micro peripherals, 
352 60 .3" + 1 Red CA @ Epson Single cased with own PSU D/S, 40 trk, 5%", 200KE149 | Hardware & Software like, Disc Drivers (Top quality 
253 Hs 3” + 1 Green CA Epson Twin cased with own PSU D/S, 40 trk, 5%”, 400K... £280] Cumana & Mitsubishi), Diskettes, Printers, printer 
aes nents H MITSUBISHI Single Slimline 5%’ Cased with PSU. DSDD.| Paper, Interface Cable, Dust Covers, Cassette 
256 85 LCD 6 Digits 1 Megabyte. (400 K with BBC). Re Reine cee sie ‘Recorder & Cassettes, Monitors, Connectors, (Ready 
957 £10 @ MITSUBISHI Twin Slimline, 5% ‘made Cables, Plugs & Sockets), Plotter (Graphic 
359 435 NEONS we 2 Megabyte, (800 K with BBC).......................04. Tablet) EPROM Programmer, Lightpen Kit, Joysticks, 
peo oS Bectangular,s ‘nul xing 5%" DISKETTES (Lifetime Warranty) ‘Sideways ROM Board, EPROM Eraser, Machinecode 
Pol eon Ree ECTIVE Goncal 'P | Ml 10 3M Diskettes Single side Double Density... ‘ROM, The highly sophisticated Watford’s 16K BEEB 
363 86 Switch type TIL139 225p | Mf 10 3M Diskettes Double side Double Density . ‘DFS, WORDWISE, BEEBCALC, Software (Eductional 
266 45 SLOTTED Optical Switch N.B. Carriage on Drives £7 Securicor ‘Application & Games), BOOKs, etc, etc,. Please send 
p67 245 similar to RS Comp.'s SAE for our descriptive leaflet. 
68 25 295p 
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RECHARGEABLE BATTERIES 


Dry Fit Maintenance FREE by Sonnenschein. 


A300 07191315 12v 3 AH same as RS 591-770 NEW 
£13.95 A300 07191202 6-0-6 1.8 AH same as RS 591- 
382 EX EQUIP £4.99 Miniature PCB mount 3.6v 100 
Mah as RS 591-477 NEW £1.00 SAFT VR2C 1.2v “C” 
size NICADS in 18 cell ex equipment pack. Good condition 
- easily split to single cells £10.50 + pp £1.90 


EX-STOCK INTEGRATED CIRCUITS 


2732 ex equip £3.25. 27128 - 250ns NEW £12.00. 


6116-200 £4.50, 6116-250 £3.95, 


6264LP-150 £22.00. 4164-200 £3.50, 4864-150 £4.00, 
4116-300, £1.20,2114 £1.75. 6800 £2.50, 6821 £1.00, 
68A09 £8.00, 68BO9 £10.00, 68BO9E £14.50, 
D8085AH-2 £12.00, D8086 £20.00, Z80A £2.99. 


Keep your hot parts COOL and RELIABLE 

with our range of BRAND NEW professional 
cooling fans. 

ETRI S9XUO! Dim. 92 x 92 x 25 mm. 

Miniature 240 v equipment fan complete with 
finger guard £9.95. 

Gu JB-3AR Dim. 3" x 3" x 2.5" compact 
very quiet running 240 v operation. NEW £6.95) 
BUHLER 69.11.22. 8-16 v DC micro 
miniature reversible fan. Uses a brushless 
servo motor for extremely high air flow, 

almost silent running and guaranteed 10,000 
hr life. Measures only 62 x 62 x 22 mm. 
Current cost £32.00. OUR PRICE ONLY 
£12.95 complete with data. 
MUFFIN-CENTAUR standard 4” x 4” x 1.25" 
fan supplied tested EX EQUIPMENT 240 v at 
£6.25 or 110 v at £4.95 or BRAND NEW 240v 
at £10.50. 1000's of other fans Ex Stock 

Call for Details. Post & Packing on all fans £1.6Q 


EPROM COPIERS 


The amazing SOFTY 2. The “Complete Tool- 
kit" for copying, writing, modifying and listing 
EPROMS of the 2516, 2716, 2532. 2732 
range. Many other functions include integral 
keyboard, cassette interface, serial and 
parallel data i/o, UHF modulator, ZIF socket 
etc. ONLYE195.00 + PP £2.50. 

“GANG OF EIGHT" intelligent 280 controlled 
gang programmer for ALL single 5v_ rail 
EPROMS upto 27128. Will copy 8 27128 in 
typ. ONLY 3 MINUTES!! Internal LCD ISP 
and checking routines for IDIOT PROO 
operation. ONLY £395.00 + PP £3.00. 


“GANG OF EIGHT PLUS” same spec. as 
above but with additional RS232 serial inter- 


face for down line loading data from computer § 


im etc. ONLY £445.00 + PP £3.00. 
Data sheets on request. 


DATA MODEMS 


Join the communications revolution with 
our super range of DATA MODEMS with 
prices and types to suit all applications 
and budgets! 

Most modems are EX BRITISH 
TELECOM and are made to the highest 
standard for continuous use and reliability. 
RS232 interfaces are standard to all our 
modems, so will connect to ANY micro etc. 
with an RS232 serial interface. 


DATEL 2B see SPECIAL OFFER centre of 
this ad. 

MODEM 134A, 300 baud. Compact unit only 
2” high and same size as telephone base. 
Standard CCITT tones, CALL mode only. 
Tested with data. ONLY£45.00 + PP £4.50. 
MODEM 20-1, 75-1200 baud. Compact unit 
for use as subscriber end to PRESTEL, 
MICRONET or TELECOM GOLD. Tested with 
data. £39.95 + PP £6.50. 

MODEM 20-2, same as 20-1 but 1200-75 
baud £99.00. 

TRANSDATA 307A, 300 baud acoustic 
coupler. Brand new with RS232 interface. 
£95.00 + PP £4.50. 

DACOM DSL2123 Multi Standard Modem, 
switchable CCITT or USA BELL 103 standard. 
V21 300-300, V23 75-1200, V23 1200-75 or 
1200-1200 half duplex. 

Auto answer via MODEM or CPU. CALL or 
ANSWER modes plus LED status indication. 
Dim 2.5” x 8.5" x 9'. BRAND NEW fully 
Bache ONLY £268.00 + PP £4.50. 

AATEL 2412 Made by SE LABS for BT this 
two part unit is for synchronious data links at 
1200 or 2400 baud using 2780/3780 
protocol. Many features include Auto answer, 
2 or 4 wire working etc. etc. COST OVER 
£800. OUR PRICE £185.00. 

DATEL 4800, RACAL MPS4800 high speed 


HOT LINE DATA BASE 


DISTEL © 


THE ORIGINAL FREE OF CHARGE dial up data base 
1000's of stock items and one off bargains. 
ON LINE NOW - 300 baud, full 99 CCITT tones, 8 bit 


word, no parity 0 1-6 9 1838 
MAINS FILTERS 


Cure those unnerving hang ups and data glitches caused 

by mains interference 

SD5A As recommended by ZX81 news letter. matchbox 

size up to 1000 watt load £5.95 

L2127 compact completely cased unit with 3 pin fitted 
Up to 750 watts £9.99 


Also avai 


advertisement 


FOR CALLERS” 


COMPUTER ‘CAB’ 


Allin one quality computer 
cabinet with integral switched 
mode PSU, Mains filtering, and twin fan cooling 
Originally made for the famous DEC PDP8 computer 
system costing thousands of pounds. Made to run 24 
hours per day the PSU 1s fully screened and will deliver a 
massive +5v DC at 17 amps, +15v DC at 1 amp and-! 5v 
DC at 5 amps. The complete unit's fully enclosed with — 
removable top lid, filtering, trip switch, ‘Power and ‘Run 
LEDs mounted on Ali front panel, rear cable entries, etc 
etc. Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech man 
Give your system that professional finish for only 
£49.95 + Carr Dim. 19" wide 16" deep 10.5" high 

le area 16"w 10.5"h 1 
Aiko available LESS PSU, 
19"w. 16"d. 10.5"h. £19.95. Carriage & insurance £9.50 


1.5"d. 
ith FANS etc. Internal dim 


PRICE BARRIER SHATTERED ON 16” 


RGB CASED COLOUR MONITORS 


A scoop purchase from a major London Hotel enables us to offer this special 
converted DECCA 100 COLOUR video TV at a super low price of £99.00!! Low 
enough to suit any budget!! Solid state modular construction, 16" high definition 
PIL tube, which eliminates convergence problems and our own special modification 
results in 80 + column text definition and picture quality not seen on monitors 
costing three times as much!! In fact we guarantee you will be delighted with this 
product, the quality has to be seen to be believed. Supplied complete and ready to 
plug direct to a BBC MICRO COMPUTER or any other system with a TTL RGB 
Output. Other features include internal audio amp and speaker, compact 
dimensions only. 52cm W x 34 H x 24 D, auto degaussing circuit, attractive teak 


ONLY £99.00 + £10.00 CARR. 


a 


cs) Ges 


finished case, 30 day guarantee. 


Also available unmodified complete with mod data (Mod costs less than £12.00) £80.00. 


SPECIAL 300 BAUD MODEM OFFER 


Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND 
NEW or little used 2B data modems allows US to make the FINAL 
REDUCTION, and for YOU to join the exciting world of data 
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to 
the highest POST OFFICE APPROVED spec at a cost of hundreds of 
pounds each, the 2B has all the standard requirements for data base, 
business or hobby communications. All this and more!! 
@ 300 baud full duplex Nee, @ CALL, ANSWER and AUTO modes 
® Full remote control ve Z Standard RS232 serial interiace 
@ CCITT tone standards wow ONLY @ Built in test switching 

= £29.95 
@ Modular construction 7 


®@ Supplied with full data @ 240v Mains operation 
7a re @ 1 year full guarantee 
@ Direct isolated connection + i \ @ Just 2 wires to comms. line 
Order now - while stocks last. Carriage and Ins. £10.00 
£259 SUPER PRINTER SCOOP 
\ BRAND NEW The “Do Everything Printer’ at a price that will 
: CENTRONICS NEVER be repeated. Standard CENTRONICS 
parallel interface tor direct connection to BBC, 
73 2 ORIC, DRAGON etc. Superb print quality with full 
pin addressable graphics and 4 type fonts plus 
HIGH DEFINITION internal PROPORTIONAL SPACED 
MODE for WORD PROCESSOR applications. 80-132 
columns, single sheet, sprocket or roll paper handlin plus 
much more. Available ONLY from DISPLAY ELECTRONICS 
1 at the ridiculous price of OMLY £199.00 + VAT Complete with 
ont full manual etc. Limited quantity -Hurry while stocks last 
499 Options. Interface cable (specify) for BBC, ORIC, 
% ORAGON or CENTRONICS 36 way plg £12.50. Spare ribbon 
£3.50 each BBC graphics screen dane utility program £8:60. 
Carriage and Ins. £10.00 + VAT 


I HUNDREDS OF PRINTERS 


EX STOCK FROM £49.00. call Sales Office for Details. 


1 only large CALCOMP 1036 AO 3 pen drum plotter and 
offline 915 magtape controller. Good working order. 
£2500.00. 


DISK DRIVE SPECIALS 


SIEMENS FDD-100-5 5%" 40 track single sided. Ex new equipment tested, 
guaranteed working. Complete with data £75.00 
SHUGART SA400 51s" 35 track, single sided, Ex equipment, guaranteed 
working £55.00 
SHUGART SA800, SA850 8” drives plus spares EX Stock call for prices. 
Hard disk drives. 
Large quantities of HARD DISK drives currently EX STOCK including: 
DRE series 30 mb Front Load for DEC, NOVA etc 
DIABLO 44/DRE 4000 A, B 5+5 mb cartridge drive 
CDC HAWK 5+5 mb cartridge drive as new condition 
CDC 9762 80 mb DEC RMO3 compatible FROM £2900.00 
PERTEC D3422 5+5 cartridge drive FROM £495.00 
Large quantities of spares and controllers available for S1 00, DEC, HONEYWELL, 
DATA GENERAL. Call sales office for details. 

IN HOUSE disk drive refurbishing service - call for competitive quotations! 


ADD VAT TO ALL PRICES 


FROM £295.00 
FROM £995.00 
FROM £795.00 


BUDGET RANGE 
VIDEO MONITORS 


Ata price YOU can afford, our range of EX 
EQUIPMENT video monitors dety 
competition! All are for 240v working with 
standard composite video input. Units are 
pre tested and set for up to 80 col use on 
BBC micro. Even where MINOR screen 
burns MAY exist-- norma! data displays are 


unaffected 

1000's SOLD TO DATE 
12” KGM 320-321, high bandwidth input. 
will display up to 132 columns x 25 lines. 
Housed in Pitta c ve tlly phe ae 95 
brushed alloy case. B/W only ks 
GREEN screen£39. 95 
24” KGM large screen black & white 
monitor fully enclosed in light alloy case 
Ideal schools, shops, clubs etc 


ONLV£S5.00 Carriage £10.00 


EX STOCK 


DEC CORNER 


PDP 1140 System comprising of CPU. 
124K memory + MMU 16 line RS232 
interface, RPO2 40 MB hard disk drive. 
TU109 track 800 BPI Mag tape drive, dual 
rack system, VT52 VDU etc. etc. Tested 
and ruining £3750.00 


BA11-MB 3.5" Box, PSU, LTC £385.00 
DH11-AD 16 x RS232 DMA 
interface 
DLV11-J 4 x EIA interface 
DUP11 Sych. Serial data i/o £650.00 
DQ200 Dilog — multi RK 
controller £495.00 
DZ11-B 8 line RS232 mux board £650.00 
LA36 Decwriter EIA or 20 ma loop £270.00 
LAXX-NW LA180 RS232 serial interface 
and buffer option £130.00 
LAX34-AL LA34 tractor feed £85.00 
MS11-JP Unibus 32 kb Ram £80.00 
MS11-LB Unibus 128 kb Ram £450.00 
MS11-LD Unibus 256 kb Ram £850.00 
MSC4804 Qbus (Equiv MSV11-L) 
256 kb 
PDP11/05 Cpu, Ram, i/o, etc. 
PDP11/40 Cpu, 124k MMU 
RT11 ver. 3B documentation k:t 
RKOS-J 2.5 Mb disk drives 
KL8JA PDP 8 async i/o 
MI8E PDP 8 Bootstrap option 
VTSO VDU and Keyboard - 
current loop 
VT52 VDU with RS232 interface 


£2100.00 
£310.00 


£499.00 
£450.00 
£1850.00 
£70.00 
£650.00 
£175.00 
£75.00 


£175.00 
£250.00 


1000's of EX STOCK spares for DEC 
PDP8, PDP8A, PDP11 systems & 
peripherals. Call for details. All types of 
Computer equipment and spares wanted 
for PROMPT CASH PAYMENT. 


All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterlin ini 

Ip ‘ nd, ig PLUS VAT. Minimum order value £2.00. 
Minimum Credit Card order£10.00. Minimum BONA FIDE account orders from Government Depts., Schools, Universities and 
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri 
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices,and specifications without notice. Trade, Bulk and Export 


Biggin Way, Upper 
Telephone 01-679 4414 Telex.27924 ° 


Norwood, London SE15 


XF 
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QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a 
FRACTION OF OUR STOCK, which is constantly being updated. Prices quoted 

are for “one-offs’-quantity discounts by negotiation. Official orders from Schools, 
Colleges, Goods Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE 


ORDERS. A quick call will check stock position and current prices. Add 6Op p&p 
+ 15% VAT to all orders. All in-stock items despatched same day unless notified. 40 CRICKLEWOOD BROADWAY 


fs LONDON NW2 3ET 
PRICES SUBJECT le 
TO CHANGE nee 3 01-452 0161/01- 450 0995 TIx:914977 


Resistors BMsGU 99p| : BUYIBS 4.75p 25 amp type | LM392 em) TRANS: Developer for 
aed : Metal clad | LM396K 22.29p HMPte{AN TASES above (do not 
CARBON FILM eee with hole use Sodium 
5% HIGH STAB ‘ 7 rent : .62p] LM723CH 1.08p Hydroxide) 
LOW NOISE . EMIESON 1-050 500ml 3.19p 


coe LM725CH 8.37p Ree 
hess LM725CN 5.93p inciuewve: please ask 
area BYW64 35A prices tor tree 


MJ1000 1. 400W —4.50P Li741CH 1.18p 


peat UM741CN 28 
* LM741CN14 

METAL FILM ail=00 as 

ULTRASTABLE MJ2501 3. 

0.4W ae ELECTRO i M2355 LM747CN  69p 


catalogue 


YTI ~ 
LOW NOISE pecs MJ3000 Many weird & |LM748CH 1.46p 
10 2 to 1 MQ y MJ3001 wonderful |LM748CN 55p | 6-0-6 —1.50p 
1% E24 Gp], Panasonic MJ4502 devices in 909 1 70p 
LOW oHMic | AXIALS (Wires ‘ MJE340 stock. inc var | (M1877 4.61p] 120-12 1.85p 
GLAZE 0.5W each end) i 5 : MJE350 shapes & sizes | LM1886 5.58) ] 150-15 1.9! 


0.22WU to . MJE2955_ 2.52p of LEDS LM1889 3.87p 
8.22 : MJE2955T 95p R = Red 
£24 Mp : : MJE3055_ 2.42p G = Green LM2902 1.22p 
WIRE WOUND. : ; MJE3055T 69p Y = Yellow LM2907N 3.47p 
ON CERAMIC . MPSA0S5—17p LM2907N83.34p |i 


£12 SERIES : MPSA06—-17p hareuaeee 2% Amp 21p 
210 3W 0.222 f MPSA12 29p one SV umaai7N 3.52p | 1OoVvA, 11.99p | 3Core 
to 3302. 28p MPSA13—_.25p R5D 1op| &M2917N83.34p | O¥ 6 +6 + 13Amp 62p 
410 7W 0.472 | 2: d : MPSA14 — 25p G5D 16p 9+91.254 SCREENED 


5.65p | Single 


LM3g00 1.19 
MPSA20 49p Y50 15p if Stereo 


MPSA42_—_.29p LM3911 — 2.09p 


LM3914.4.04p Mini Single 13p 
Meoaeen 1oe Small diffused |im3g15 4 oap please ask \ Mini Stereo 16p 
MESA nip R3D for free 4Core 
MPSAS6 17] please ask | G30 LM4250 2.89p} catalogue | 4Screens 49p 


PRESETS - MPSA92 for free ¥30 LM13600 1.64p 
ROTARY POTS : eens: catalogue LM13700 1.64p 
LOW NOISE ; Z80ACTC 2.99 MPSL51 


%"' SPINDLES : Z80ADART : MC1408 2.78p 
eS SPINDLE i a MPSUO5 TRIACS MC 14881 16.50p on 


4 Core Single 


MPSUO06 1; 
4k? to 2M tN r ZB0APIO 3.19 MPSUO7 11 DIACS MC1468 4.30p COPPER 
; ZN425E8 3.49 MPSUS5S 2 

4k7 to. 2M ‘ Large clear 3 5 

a tp nee as MPSUSS 1 2p] THvRISTORS |asc Meg 2a) 28378 ; 
As above with SNA2RER 4.85 MPSU57 4.8 & 12 Amps | GSC MC3357 2 11p | 25x5 750 UHF 31p 
DP Mains ; TIP29A Texas T0220 | Y5C MC40446.60p 1.10p | 752 VHF 31p 
Switch 99p please ask TIP29C Suffix A = Super bright 3.75x3.75 30029 Flat 16p 
As above stereo for free TIP30A 100 V| high efficiency |MF10 4.509 11 

1.30p catalogue M TIP30C Suffix B Large (100 3.75x5 


Parieris “gen | TIP31A 200 V} tunes brighten Iives29 2.25» | 95447 
PIHER V REGS TIP31C Suffix C = RSU 53p | NES31N * 
(DUSTPROOF) TIP32A 300 v | Gsu 53p | NES43N 3.75 x17 


27p 


< TIP: YSU 53p | NES44N 
BOMa grooves 5 TIPSBA a7oxi7 
Mini Vert 16p 100mA TIP33C Rectangular NE5S5 
Mini Horiz 16 78LO5A TIP34A Stackable | NEssE VQ Board 
Standard Vert Jobe 4 TIP3AC NES58 
uae I 78L15A “3e,, | TIP35A DIP Board 


7BL24A TIP35C NE560 


3.9! 
Standard Horiz NE565 Track Cutter 


19p 1 Amp T0220 TIP36A 163 
CERMET 20 : 7805T 55p TIP36C NE5S66 Pininsertor WSO sGs 
TURN : 7812T 55p TIPAIA NES67 2 21p 
PRECISION : 7815T 55p TIPAIC : 100Pins 6 1p 
PRESETS 78247 55p 35p | TIP42A NES70 Verobloc 4.66p ANTEX 
%"E3 SERIES TIP42C NES71 Vero Wiring” | SOLDERING 
/502 to 500K : None 50p | TIP4S 99p }NESSI4A | __IRons 
: 100mA TOS2 TIPS0 9p | C250 (15W) 
79L05 49p TPES 3.99p |RC4194 2. 5.60, 
79L12 49p 50p | TIPS4 RC4195 6 75p | x$250 (25W) 
7915 49p TIPO RC4558 5.90p 
1 Amp T0220 TIP112 please ask Iron Stand 
CERAMIC BDX668 TIP115 LAC arta Pees Vontee 
100 V : BDX67B TIPNN7 3.70p 1 SN76013 catalogue 
DISC (PLATE) E BDY54 28p | TIP120 CA3130E 87p | Sn)76023 (State Iron) 
£12 MICRO BDYS5S TIP122 triacs | CA3130T. SN76033 2.50p 
SMM please ask BDYS6 nes Texas 400 |ca31a0e" Bab |_,. C240 Bits 
hace RADIALS for free BDYS8 TIP 132 10220 Case |Ca3140T TA7204 No 2 (Small) 
aN (Wires one catalogue TIC206D 1.40p | 787205 FERRIC 99p 
pF to 10nF 6p BFI79 TIP135 TA7222 CHLORIDE No 3 (Med) 
POLYCARB 5% BF180 TIP 137 9 AOp |1A7227 q Quick beep 
SIEMENS d TRANS- BF198 TIP140 dissolving Aen 
ae ISTORS Bak ule 2 2654p {784500 297pf Enough to | No 6 (Micra) 
TBA510 ‘s make over 
250 V ; 2N2219 BF24aA TIP147 7.50p |TBA520 Vice 1.759 | X8240x 25 
InF to 6n8 8p ‘i 2N2219A, BF244) TIP162 TBA530 5 Bits 
8n2 to 47nF 9p d 2N2222 BF245A TIP2955 9.50p | TBA540 No 50 (Small) 
56nF to 2N2222A BF2458 TIP3055 TBAS5O ETCH RESIST 99p 
150 nF 12p “ag | 2N2369 BF246 TIS43 97, TRANSFERS | No 51 (Lge) 
100 v 2N2369A BF246A VNIOKM TBASB0C 1 Thin lines 99p 


10OnF 10 150nF : f 2N2904A BF246B VN4BAF RSs 3.50p 78.4570 2 Thick lines SOLDER 


13p : 39 | 2N2905 BF247A VNGGAF 1 110p 3 Thin bends 125 gms 
180nF to 270nF ! 2N2905A BF247B TDA1002 4.35p} 4 Thick bends | 18 swg — 3.10p 

16p BF254 TDA1003 4.35p] 5 DIL pads 22 swg —-3.35p 
330nF to 390nF 2N3053 BF255 ,DB3, TDA1010A2.25p] 6 Transistor 

25p 2N3054 BF256A, TDA1022 3. pads 
470nF to 560nF : 2N3055 BF2568 TDA1097 4.99] 7 Dots & holes fAMMeeaeredbs 


2N3055H 1. BF256C ZENER’S (25p| TDA1151 8.0 1” edge SOCKETS 
josone : i 2N3439 BF257 aye connectors 
TF (10mm) 40p BF258 . 9 Mixtur 
POLYESTER : : : 2N3440 aes Many specials 5.50p| TDA2003 ay Eaai 
250V RADIAL : ‘ 2N3441_— 1. BF457 2TX312 instock. TDA2020 above 39p 
(C280) ; : : 2N3442 BFE53 2TX313 Pisjenquile -75P/ 7D A2030 
1OnF, 15nF, 2N3553 BFES9 2TX314 400 to 500mw TDA2611 GRADE ONE 


22nF 33nF, 2N3702 2TX320 E24 Seties TDA7000 GLASS PCB 
a7nF 68nF., 2N3703 F900 Saad 241047V 7p ginal 


100nF -49 | 2N3704 BF961 Z2TX341 5 LM317T 1.45p] TLO61 SIDED 
}150nF,200nF please ask 2N3705 BFR9O 2TX450 1.3 Watt LM317HVK TLO62 178 = 240mm 
{ : for free 2N3706 BFRSI 271x500 £24 Series T1064 v.85p | Covers. 
2N3707 BFS61 3.3 to 82V 14p 20 « ono plugs 
330nF ,470nF catalogue ens iOy Bese 21x01 Pl L071 420 isomnl Bicone 
ee 3 “49 | 2N3820 BFT66 pe TLO72 Peers Wtor Yell 15p 
: 2N3866 BFX29 TLO74 LineSkts 15p 
AF 2TX504 BRIDGE 3.75p | Chas Sktx1 
11.5pF 74LS TTL 2N3903 BFX30 Z2TX510 D TLos1 DALO ETCH 
2 Que “951 Z80ACPU 2.95 | 2N3904 BFYSO 31x531 megs RESIST PEN | DualSkt 30D 
FEED “S81 280BCPU 7.95 | 2N3905 BFYS1 2650 ei an Toes + spare nib Quad Skt 40p 
2N3906 BFY52 in brackets! 1.29 
TROUGH MEMORIES | 2N4036 1. BSV81 ores 1% amp type pls.ask} TL494 : 


InF 500V  35p 
HIGH 


BSxI9 WO1(100)  28p ; 
2N4037 1, BSx20 ZTX653 W02(200) 34p] 2.26p] UAAI70 PHOTO 


2114 1.95 
VOLTAGE 2532-300N 3.49 | 2N4240 2. Bsx21 4a | 20780 WO04(400) 3p paneleO SENSITIVE 
Capaciors 2532-400N 3.45 F rae : PCB 
pleaser esieNs 2564 7 Bue elvio2 2 amp type Ist Class 
many types in ee 39g | 24401 BU105 2TX753 Sanat 79p| ULN2003 Pe 
stock 2716 3.45 | aNeee with hole 7 for better 
please ask } 732 agg ee $01(100)  46p results than 
for free 2764 5.19 | anaevo $02(200) 50p 2.90p spraying 
catalogue 7123 1 $04(400) 55p expose to UV 
TARY tap eV ante sow 1.25 | Ne”! 1 SOMME SWITCHES 
418 4.65 6 amp -65p} 100 « 160 2.25p 
B/3ev dp 6116 4.95 DIODES. Square 1209} Yec1212€ 1.60p] 100 + 220 2.65p 
47/35V ap 6810 1.55 with hole UPC2002 3.25p} 203+ 114 2.55¢ TOGGLE 
68/35V 14 PWO1(100) 95p 233 ~ 220 5.75p | o.(MIN) 
1/35V ae MISC LOGIC XR2206 —3.95p} Double sided Spor 59p 
b2/35V lap _ 00 « 160 2.35p | SBOT oP 
3.3/35V 18p ADGC0804 5.85 Ee aires 00h 200 ao DPDT cgFF 
1.7/35V—-20p ADCO816 ‘ 
5.8/35V._21p 20.80 2N1034—1.99p1 233 « 220 6.45p | appt 3.25p 
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HEMMINGS | oe LTD. 


‘DEPT.-EK ; : 
16 BRAND ST Tel: (0462) 33031 
; Shop open Mon. -Sat..9 a.m: -5.30 p.m. 


nue Nee 1JE Closed Tuesday afternoon 


Professional quality electronic components, brand new and fully guaranteed. 
Mail order by return of post. Cash/Cheque/POs or Banker's Draft with order, 
payable to Hemmings Electronics Ltd. Official orders from schools, colleges and 
universities welcome. Trade and export enquiry welcome. P.&P. add 60p to all 
orders under £10. Telephone your credit card orders, using our 24-hr.Ansaphone 
service. Please send SAE for full price list. : 4 

VAT — All prices exclusive of VAT — Please add 15% to total cost including 


H Static 
2114L-200ns 


6116P3-150nS 


6116LP3- 
150nS_ CALL 


4164-200nS 


P.&P. 


No VAT on export orders or books. 


8237A £14 


COMPUTER aa 


Pp 
AY-3-1015D 
300p 
AY-5-1013A 
300p 
MC1488 75p 
MC1489 75p 
MC3459 265p 
Z80ACPU350p 
Z80APIO 350p 
Z80ACTC350p 
Z80ADART 


Z80AS10/0 
895p 


MEMORIES | mcmecesar- 
RAM | 20 550p 
EPROM 

2708-450nS 
300p 
2716-450nS 


160p 

550p 
300p 

2532-450nS 


38 
2732-450nS 


Dynamic 
RAM 380) 
4116-200nS 2764-250nS 
100p 650p 
27128-250nS 
£16 


500p 


BBC LIGHTPEN KIT 

A complete kit of parts based 
on TIL81 phototransistor with 
instructions to build your own 
light pen. All you need to 
supply is a suitable Biro case. 
Plugs into 15pin D connector 
at rear of BBC. 


BARGAINS OF THE 
MONTH 

Bulk purchase enables us to 
offer the following items: — 
*8 character fluorescent 
alpha-numeric displays — as 
used in Texas "Speak & 
Spell’. Can be driven directly 
from CMOS at 15v. No high 
voltage supplies required. 
Complete with data... £2.25 
*Tl-calculator switched 
keypad 5x8 matrix — no 
keytops or legends. 


APPLE Il 

SINGLE CARD MODEM 
*Does not require Serial Card 
“All standards — 300 Baud, 
Bulletin boards. 1200 Baud, 
Prestel etc. CCITT & BELL 
tones. 

“Auto dial and Auto answer. 
*Terminal emulation/con- 
figuration program. User 
friendly and listable. 

“Runs in any Apple II, Il + or 
lle computer. 

*Complete with software on 
CISCr carte wacotetceeut 1 SO. 


SHUGART SA851 

8" Drives 

Double sided double density. 
1Mbyte formatted. Second- 
hand but fully working £65 


Carriage 


FULL range 
LSTTL CMOS 
in stock + 
large range 
of transistors 
& diodes 


3-10 


CRYSTALS 


6 OOOMHz 

6 1440MHz 
6 880MHz 

8 000OMHz 

10 OOOMHz 
16 OOOMHz 
18 432MHz 
19 6608MHz 
20 000MHz 
27 000MHz 
48 0OOMHz 


32 168KHz 
1 0OOOMHz 
1 8432MHz 
2 0000MHz 
2 4576MHz 
3 0000MHz 
3.5796MHz 
3 6864MHz 
4 000MHz 

41943MHz 
5. 0688MHz 


PCB TRANSFERS 
Make your own Printed Circuit 
Boards with Alftac Resist PCB 
Transfers 
% Draw your artwork on 0.1 

grid 
& Transfer to copper board 
using carbon paper 
%& Burnish the Alfac transfers to 
the board using a spatula 
using carbon marks to assist 
in accurate alignment 
%& Use Alfac chemical eraser to 
correct mistakes 
& Etch in Ferric Chloride 
£C900/1 0.1" Edge Connector 
EC902/1 0.156" Edge Connector 
EC908 0.063"' Pads 
EC9100.094"' Pads 
EC9110.189"' Pads 
EC940 0.016" Lines 
EC941 0.031" Lines 
EC942 0.039" Lines 
EC943 0.049" Lines 
£C944 0.061" Lines 
EC945 0.079" Lines 
EC946 0.100"' Lines 
EC947 0.124" Lines 
EC950/1 0.031" 90° Bends 
€C951/2 0.061’ 90° Bends 
EC951/1 0.031"' 30°, 45°, 60° 
Bends 
€C952/2 0.061" 30°. 45°, 60° 
Bends . 
EC960/1 TO-5 Transistor Pads 
EC993/1 IC Pads 
€C997/1 IC Pads with tracks be- 
tween pads 
5 identical sheets in sealed pack 
250p 
Individual sheets 54p 
Spatula AR4 for burnishing 45p 
Alfac Chemical Eraser 40p 
Alfac Precision Grids: Polyester 
film, matt finish 0.14 mm thick- 
ness, 20 lines/in 
A4 110p; A3 220p 


Double Sided Fibreglass Board 
1/16'' thickness, 10z Copper 
5x4" 35p; 5''x8' 6Op 
Dalo Etch Resist Pen 110p 
Ferric Chloride Crystals Dissotwe 
in 1/2 Litre Water 110p 


LIQUID CRYSTAL 
DISPLAY MODULES 


PCIM177 Frequency Counter 5 
Digits, 0.35'° FM, SW, MW, MHz, 
KHz Annunciators, Sample and 
Hold Capability, Reset Capability 
25 Selectable IF Offsets, 
Prescaler Available, 
Incandescent Backlighting, 
Option Supply Voltage 5v, __ 
Operating Current4mA 1950p 
PCIM 176 Digital Voltmeter, .3% 
digits,0.5'', +, and Decimal 
Point, 200mV Full Scale Input, 
True Differential Input, 
Guaranteed ‘0’ Reading, Single 
9v Operation, Power 
Consumption 20mW, Accuracy 
0.15%, +/ 1Count, 
Temperature drift 80ppm/C, Low 
Battery Indicator, Incandescent 
Backlighting 1950p 
Both Modules are supplied with 
a data sheet 


BBC MODEL B 


EPROM PROGRAMMER 
The Zonix PP1 Eprom Pro- 
grammer is mains powered 
and plugs into the 1 MHz 
bus. 

The unit will program the 
following Eproms: 2716, 
2732, 2732A, 2764, & 
27128. 

Software is provided on 
tape or disc — please 
specify tape or 40/80 track 
disc. 

Utilities provided are: 
Examine, Memory, Move 
Memory, Load Memory 
from disc or tape, Save 
Memory & Fill memory. 
With standard 28 pin 
Socket £67.50 
Optional 28 pin ZIF 

Socket £ 8.00 
P&P £ 1.50 


**STOP PRESS** 
1BM PC MEMORY UPGRADE 
KITS 128K CHIP SET IN 
STOCK NOW £95 + VAT 


TRANSISTOR 
INVERTERS 


Professional quality, 
british made 150-1000 
Watts available 12 V or 
24 V DC in 240 V AC 
out. 

A range of top quality 
inverter suitable for a 
wide range of applica- 
tions: Home, Caravan, 
Boats, Farming, 
Garage, Camping 
Power Cuts etc. 
Suitable for use with 
TV, Hi-Fi, Video Elec- 
tric Drills, Domestic 
Appliances, Lighting 
(Filament and 
Fluorescent). 


SPECIFICATIONS: 
Models Available 
150VA/12V 15A 
full load 
500VA/12V 454 
full load 
625VA/24V 30A 
full load 
1000VA/24V 50A 
full load 
Typical off load current 
is 0.5 to 
Waveform Squarewave 
50 Hz 
Case 
dimensions) 
150VA 
31 x 23 x 13cm 
500VA 
42 x 26 x 19cm 
625VA 
42 x 26 x 19cm 
1000VA 
42 x 26 x 19cm 
Case Material 
heavy duty steel 
Safety features 
electronic overload 
cutout 
PRICES 
150VA/12V 
500VA/12V 
625VA/24V 
1000VA/24V POA 
Carriage £ 4.00 
Please allow 14 days 
for delivery 


COMPUTER 


INTERFACE 
CONNECTORS 


IOC (SPEEDBLOCK 
TYPE) 


(Maximum 


£ 95.00 
£170.00 
£170.00 


Header Socket 
Plug with 
90 Pins Strain 
Relief 
10way 95p 90p 
20way 145p 135p 
26way 170p 165p 
S4way 200p 190p 
40way 220p 200p 
50way  240p 220p 
RIB3ON CABLE 

10way Grey (IDC Type) 
54p 
20way Grey (IOC Type) 
105p 

26way Grey (!0C Type) 
136p 

34way Grey (IDC Type) 
178p 

40way Grey (!DC Type) 
209p 

50way Grey (IDC Type) 
262p 


DIL HEADERS (IDC type) 
14pin 100p 16pin 110p 
24pin 150p 40pin 220p 


OTHER COMPUTER 
CONNECTORS 


34way IDC disc drive PCB 
edge Connector 0.1'' 340p 
2X81 23+23 0.1" 
Connector 200p 
Spectrum 28+28 
connector 230p 
VIC-20 22+22 0.156"" bus 
Expansion Connector 220p 
Commodore 12+12 0.156" 
User port connector 160p 


We also stock a wide 
range of other compo- 
nents: 

Aerosols, Batteries, 
Boxes, Cable, Capacitors, 
Connectors, Fuses, Heat- 
sinks, Knobs, Meters, 
Opto, Pots, Resistors, 
Soldering Irons, Switches, 
Transformers, etc. VISI- 
TORS ARE WELCOME 


NEW THIS MONTH 

12V SOLENOID, 10mm travel. Overall length 
46 x 13 x 15 mm. Coil 75R Only £1 
2924 Super Modem panel 260 x 175 mm with a host 
of top quality parts — 2 x 4way DIL switches, 2 BCD 
switches, 31 LS chips, TR1602B UART, 2211/2206 
FSK Rx and Tx chips. £6.00 
LEADS AT SILLY PRICES! 

PL616 DC adaptor lead for Walkman, 1.8 m long30p 
PL528 2 pin DIN line skt to phono plug 0.2 m long20p 
PL508 5 pin DIN to 3 pin DIN audio lead 1.2m 


long40p 
PL541 Intercomm extn lead. 3.5mm line skt to 
3.5 mm plug. 6 m long 40p 
PL708 Video lead. PL259 plug to F type plug. 3 m low 
loss coax 85p 


FM TUNING MODULE. This neat unit 75 x 40 x 
19 mm as used in car radios etc. Standard 10.7 MHz 
IF output. 9-12 V DC supply. Full connexion data 
supplied. £2.40 
STEREO CASSETTE HEAD Only £1.00 


MINIATURE RELAYS 
PCB mounting, DCPO size 20x 15x 15mm. 
Available in 3, 9 or 12 V: £1 each. 


1 W AMPLIFIER 

2914 Audio amp panel 95 x 6 mm with TBA820 chip. 
Gives 1 W output with 9 V supply. Switch and vol 
control. Just connect batt. and speaker. full details 
supplied. 

Only £1.50 10 for £12 25 for £25 100 for £75 


2915 Stereo version of above 115 x 65 mm featuring 
2 x TBA820M and dual vol control. 
£3.50 10 for £30 25 for £65 
AM TUNER PANEL 

2916 For use with mono amp above. Neat panel 
60 x 45 mm. 

Only £1.50 
STEPPING RELAY 
Schrack 2 pole 10 way 24 V DC (works down to 15 V) 
only 39 x 20 x 24 mm. Connexions by 0.1” pitch edge 
plug. Special low price £1.95 

PANELS 

2908 Panel 147 38mm with 2 x TDA 1004 6W 
audio amp IC’s not soldered in! so they can easily be 
removed. Also 1000/16, 1000/10 x 2, 470/16 elecs, 
ceramic discs, R's, also choke. (All easily removed) 
Stereo Amp? Only £3.00 (IC's cost £4 ea) 


100 £200 


10 for £12.00 


2909 Another board which escaped the clutches of 
the flow solder machine — 103 x 39 mm, this is an RF 
panel with a TDA1200 FM/IF chip & uPC1176C noise 
canceller + R's & C’s inc. tants. Chips cost around 
£8 together. Price for panel £2.50 


2910 13939 mm, this panel has soldered in com- 
ponents — TCA4500A and TBA651R, AM radio with 
IF amp. Probably complete RF section of radio as IF’s 
and trimmers are on board, + R’’s C’s etc £2.50 


Z911 L shaped board 125 x 35 mm Looks like RF 
section of radio — BF1%-5 etc + trimmers & IF’s, 
but tuner is absent. £1.00 


2912 Same as Z909, only components have been 
soldered £2.50 


2913 Another L shaped panel 135 x 40 mm with non- 
soldered components including: BC549C x 2, 
BC208 « 3, BF241 x 2, BF194, coils, trimmers, R's, 
C's etc. £1.00 


2917 PSU Panel 320 x 190 mm with MJ802 (30 A 

100 V 200 W) on large heatsink. 7 smaller heatsinks 

contain: 2 x 7805; 7812; 7905; 2 x MJE2955; 

2SA473. Also 555, 3 x 4A bridge rects, large 

smoothing caps, multiway plugs and sockets etc. Ex- 

equip working order. Only £8.50 

DIP BOARD 

Fibreglass DIP board 158 x 165mm double sided 

with 58w 0.1" edge connector gold plated. Vero. 
£3.50 

20 WAY RIBBON CABLE 

Twisted and flat computer gradefor lower crosstalk. 

Reformed into flat sections every 21" for IDC connec- 

tors. Only 70p/21’" or £25 per 100ft reel. 

3% DIGIT LCD DPM 

Type 900S self powered. Input range 4-20 mA. Con- 

tained in std DIN enclosure 96 x 48 x 100 mm £15 


SHOP SALE 


23rd FEB to 9TH MAR. 
MANY BARGAINS — 
WORTH A VISIT!! 


IEC FILTER PLUG 

Made by Rendar, integrated chassis mounted plug 

with mains filter rated 2A. Like RS 238-514. Only 
£3.00 


1984/5 
CATALOGUE 


84 page A4 size — Bigger, Brighter, Better, — more 
components than ever before! With each copy there's 
discount vouchers, Bargain List, Wholesale Discount 
List, Bulk Buyers List, Order Form and Reply Paid 
Envelope. 

All for just £1.00! 

Winter Supplement due out November — Send large 
SAE for your free copy 


“TREKKER” 

Computer-controlled robot built around the gearbox 
described below. Complete kit of parts inc PCB, pro- 
gram listings for BBC (other micros soon) £44.85 
20 W ribbon cable (min 3m recommended — 5m 
better) £1.30/m 

SAE for illustrated leaflet. 


MOTORIZED GEARBOX 

These units are as used in a computerized tank, and 
offer the experimenter in robotics the opportunity to 
buy the electro-mechanical parts required in building 
remote controlled vehicles. Theunit has 2 x -3V 
motors, linked by a magnetic clutch, thus enabling 
turning of the vehicle, and a gearbox contained within 
the black ABS housing, reducing the final drive speed 
to approx. 50rpm. Data is supplied with the unit 
showing various options on driving the motors etc. 


Two new types of wheels can be supplied (the alu- 
minium discs and smaller plastic wheels are now sold 
out). Type A has 7 spokes with a round black tyre and 
is 100 mm dia. Type B is a solid heavy duty wheel 
107 mm dia with a flat rigid tyre 17 mm wide. 
PRICES: Gearbox with data sheets: £5.95 ea 
Wheel type A: £0.70 ea 
Wheel type B: £0.90 ea 


=S ————— 


ie on) TTT 
ltl 


177 x 114mm PCB with one massive Varta Deac 


NI-CAD PANEL 

57 x 50 mm ¢ rated 7.2 V 1000 mAH and another 
smaller Deac 32 x 35 mm $rated 3.6 V 600 mA. The 
price of these Ni-cad stacks new is over £20. Also on 
the panel is a mains input charger transformer with 
two seperate secondaries wired via bridge rectifiers, 
smoothing capacitors and a relay to the output tags. 
The panel weighs 1 kgm. All this for just £6.00 


NI-CAD BATTERIES 
AA size 99p each; C size 199p; D size 220p; PP3 size 
395p. SPECIAL!! 6 x D size. For only £11.00. 


NI-CAD CHARGER SCOOP!! 

Ever-Ready model CH4, this charger will take up to 
4 AA, C or D cells plus 2 PP3 if required. Smart two 
tone grey case 212 x 97 x 60 mm. Only £7.95 


PCB MOUNTING NI-CADS 

Much sought after 4.8 V 150 mA batts with PCB 
mntg tags on 25 mm pitch. Batt size 25 x 16 >. Ideal 
for paralleling. 


99p 10+ 85p 2+ 70p 100+ 60p 
7-SEG LEDS 

MAN8910 0.8” red seven segment LED's common 
anode. £1.25 10 for £10 
DIL SOCKETS 

Gold plated low profile at unbeatable prices: 

14 DIL £7/100 

16 DIL £8/100 

24 DIL £12/100 

40 DIL £20/100 


VOLTAGE REG SCOOP 
7924UC 1 A 24 V 40p 
uA317UC '2 A variable 50p 
78MGUIC Variable 65p 


GREENWELD 


443E Millbrook Road 
Southampton SO1 0HX 

Tel (0703) 772501/783740 
ALL PRICES INCLUDE VAT: 
JUST ADD 60p P&P 


Our shop has enormous stocks of components and is 
open from 9-5.30 Mon-Sat. 
Come & see us!! 


Min Access order value £5. No min CWO value. Of- 
ficial orders from schools etc. welcome — min invoice 
charge £10 
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Abbots Hill Chambers 
18t Floor, Gower Street, 74885 73p 1 74LS240 78 
5 Pp 
Derby DE1 1SD Tel: Derby 0332/382433 PS acts ae | 
Serie 74LS90 38p | 74LS242 78 
aoe 741392 3p | 74L8244 8p is ae y 
| 20p | 74LS93 43p | 7418245 86 
Modules PowerRMS Load VoltMax Size(mm) Price 74LS801 20p | 741895 56p | 7418247 75p el 38p 
RVM150S 70-150W 1+23.50 74LS02 20p | 74LS107  42p | 74LS248 103p 7420 4 
10+19.98 74LS03 20p | 74LS109 38p | 748251 53p 7432 ne 
20449.80 7ALS04 — 20p | 74LS112  40p | 7418257 53p | 3445 HAs 
RVM300S_ 120-300W 31x102x136 | 1432.87 Dees eet, te | Petes BEB gee agg 
is x102x +32.87 74808 20p | 7415123 68p | 7418266 26p | Fann z 
10+27.94 74/809 -20p | 7415124 123p | 7418273 78p aa mH 
20+26.30 74LS10  20p | 7415125 35p | 7418367 40p | 54199 4936] 4017 Ip 
RVM400S 170-400W 47x89x136 40.92 Pete en ale P) 4019 33p 
a P 78p | ————— | 4020 4 
RVM700S 300-700W 47x90x197 60.96 74LS13 32p | 74LS133  48p | 74.8393 80p | Memories | 4024 330 
RVM700S Mounted on Heat Sink 70.40 74LS14 — 43p | 74LS138 — 46p | ——____ — | 4027 18p 
—_-. oo I —— 74LS15_ 20p | 7415139 46p| Support | 48!6AP3 245p | 4o99 43p 
KIT PRICE 7a$20 20p | 74US1S1 53P| Devices | fice-20 ach | 404243 
74L$21  20p | 7415153 63p | ——EVICES | 4164-20 410p | 4045 38p 
RVM150S 1+19.50 10+15.98 20+ 15.80 Sreeay eral tev case pace ager Bey Seaeaee pte came 
| P | 6840 350 
_ -BYM3008 1+28.87 10+23.94 10+22.30 741828 -22p | 7418156 63p | 6845 45p | 2532 -340p | 407) Ps 
So ee a Pa oe 741830 20p | 7415157 46p | 8216 155p | 2764 470P | soe, 22p 
MAIL ORDER ONLY 74L$32-20p | 74LS161  S8p | 8251 350p | 27128-251500P | goeg gg 
74LS33 22p | 74LS163  58p | 8226 345p 4070 20p 
RVM RANGE OF POWER MOSFET AMPLIFIER MODULES. 741837 20p |7atsiea T3p| 655i 145 |—Epy | 40/320 
These Power Mosfet Modules are very reliable, driving dif- missa” aan | 7aisies. Geet San. eM aca. 
ficult loads is no problem. Application from hi power systems 741848 76p | 74LS173. 78 6502 3435p 4093 rp 
to studio to domestic hi-fi. eC Net RL Ma a Reerone | 6600 r00p | 4099 aap 
All of our modules are built and tested and carry a 2 year PASTS 565 | 7aSII2- 330 | Cpe Veets ae daees ane 
guarantee. te oe 74LS193 75p FREE | 2020 420p 4526 sep 
we alsosueply : sande of heat sinks, specially recommen- 741883 é6p |7al8291 785 | CATALOGUE | 8085 — 640p (exc. VAT) 
ed for modules. : 
All prices include post & ki ee cee etal rangesol 
PaCKing. 74LS series, and memo i 
(Quantity discount available) ‘ 4 Cambridge 


and microprocessors. Ring 


for our FREE catalogue and Microcomputer 


special quotation. Centre 
eS ee Re 153-4 East Road, Cambridge CBI IDD 


Prices correct at time of going to press Telephone (0223) 355404 Telex 817445 


To order send.cash with order, or cheque/postal order. 


Delivery on our Modules and Heat Sink or same day dispatch 
when orderis received with cash, allow7 days with cheque or 
postal order. 


Don't put it off 
_ any longer! 
a yeariknow jie oy 


urity modules. Compiete 
estate start from as little as 


SELF-CONTAINED ULTRASONIC UNIT CK 5063 


Requires no installation. Easily assembled using our 
professionally built and tested modules. 


@ Adjustable range up to 25 ft. 

@ Built-in entrance and exit delay 

@ Built-in timed alarm 

@ Key operated switch - Off, Test and Operate 


CA 1250 - 2 zone alarm control unit 
supply 


with built in alarm & power 
£19.95 + V.A.T. 
HW 1250 Enclosure & ove £9.50 + V.A.T. 
LED 1 - Set of 4 |.e.d.’s + Push Switch to fit 
HW 1250 £2.15 + V.A.T. 
KS 3901 - 3 pos: £3.43 + V.A.T. 
HS 588 - 5%" Horn Speaker, output of 110dbs with CA 1250 or 
£6.25 + V.AT. 


A COMPLETE SECURITY 
SYSTEM FOR 
ONLY £39.95 


ab 


+ VAT, e Brovision for an extension speaker only 
1 Uni A 1250 @ Fully self-contained 
Enclosure ; Aw 1250 @ Uses US 5063, PSL 1865 Key Switch £37.00 
Key Switch & 2 keys KS 3901 3901, 3” Speaker 3515 + VAT. 
L.E.D.'s LED 1 
5%" Horn Speaker HS 588 iy Now you can assemble a really effective intruder alarm at this low price using tried and tested Riscomp 
4 quality surface Magnetic US 5063 - advanced Di r, high sensitivity, modules. Supplied with full instructions, the kit contains everything necessary to provide an effective warn 
Switches MS 1025 with false alarm si £13.95 + V.AT. ing system for your house or flat. With a built-in LED indicator and test position the unit is easily set-up 
SC 5063 - Enclosure : £2.95 + VAT. requiring no installation. It may simply be placed on a cupboard or desk. Movement within its range will 
With only a few hours of your time it is possible to assemble and install an IR 1470 - Infra-red 9 0’ invisible beam, includes then cause the built-in siren to p.oduce a penetrating 90dbs of sound, or even 110dbs with an additional 
effective security system to protect your family and property, at the amazingly both transmitter and £25.61 + V.AT. speaker. All parts included and supplied with full instructions for ease of assembly. 


low cost of £39.95 + V.A.T. No compromises have been made and no corners SL 157 - Siren Module £2.95 + V.AT. 
have been cut. The outstanding value results from volume production and direct 
supply. Assembly is straight forward with the detailed instructions provided e 
When installed you can enjoy the peace of mind that results from a secure home. - 

Should you wish to increase the level of security, the system may be extended at Jaw CREME Ices Saturday 9.00 to 1.00 p.m. RISCOMP 


any time with additional magnetic switches, pressure pads or ultrasonic sensors. Add 70p post and packing to all orders © SAE with all enquiries 


Size 200 x 180 x 70mm Order as CK 5063 


Dept. EK3.. 
21 Duke Street, 


Don't wait until it’s too late - order today. Units on demonstration Order by telephone or post .- Princes Risborough, - 
Order code CS 1370 Shop hours #00 tee SO. re: ber de LIMITED Bucks. P17 oat 
/ . " Princes Risborough (084 44) 6326 
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S LINSLEY-HOOD 
S CASSETTE RECORDER CIRCUITS 


Complete record and replay circuits for very high quality 
low noise stereo cassette recorder. Circuits are optimised 
for our HS16 Super Quality Sendust Alloy Head. Switched 
bias and equalisation to cater for chrome and ferric tapes. 
Very easy to assemble on plug-in PCBs Complete with 
full instructions. 

Complete Stereo Record/Play Kit... ....... £25.26 
VU Meters to suit 


STUART TAPE RECORDER CIRCUITS 

Complete stereo record, replay and bias system for reel- 
to-reel recorders, These circuits will give studio quality 
with a good tape deck. Separate sections for record and 
replay give optimum performance and allow a third head 
monitoring system to be used where the deck has this 
fitted. Standard 250 mV input and output levels. Full 
details are in our lists. 

Reprint of Original Articles... ...... no vat. £1.30 


LINSLEY HOOD 300 SERIES 
AMPLIFIER KITS 


Ultra high quality, Mosfet output, Hi-Fi amplifier kits by 
this famous designer. Two models of identical appearance 
are available, one giving 35 watts per channel output, the 
other 45. Careful design has made these amplifiers capable 
of superb sound quality. The delicacy and transparency of 
the tone quality enables them to outperform, ona side by 
side comparison, the majority of commercial amplifiers. 
Building is very easy as almost all components are fitted 
on easily removed printed circuit boards. Subsequent 
setting up needs only a simple multimeter to obtain the 
full specified performance. Both kits come with very 
comprehensive building instructions. 

35 Watt Complete Kit. ............... £79.50 
45 Watt Complete Kit ................ £83.50 
Reprints of Original Articles from ‘Hi-Fi News’ no Vat. £1 


ALPS FF317U FM FRONT END 

Beautiful, precision made High Quality variable capacitor 
tuned FM Front End with Dual-gate MosFet. The tuning 
capacitor also has 2-AM Gangs and built in 3:1 reduction 
gear. Covers full FM range of 87 to 109 MHz. Supply 
needed is 12 V at only 30 mA Max. Inputs are provided 
for AGC and AFC signals. These have recently been 
on special offer from another supplier at £4 plus vat. 
OUR PRICE IS ONLY £3.99 INCLUDING VAT AND 
jPOSTAGE!. Circuit if required... .......... 35p 
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Personal callers are always very welcome but please 
note that we are closed all day Saturday 


LINSLEY-HOOD 100-WATT MOSFET 


POWER AMPLIFIER 

The very latest amplifier design, published in ‘Wireless 
World’ by the renowned John Linsley-Hood. This may 
now be taken as the standard by which the rest are 
judged! Our kit, approved by the designer, has massive 
heat sinks and power supply and includes all components 
needed to build. Case size 412 mm wide, 254mm deep 
and 145 mm high. Automatic switched speaker protection 
is included as standard Cost of all parts over £120. Our 
complete stereo kit price £105.50. 


COMPLETE STEREO TUNER MODULE 
Three band LW/MW/FM Stereo Tuner fully assembled 
on PCB 165 x 85mm. Supplied with Ferrite rod aerial 
and band switch fully wired. Facility provided to drive 
tuning meter and stereo LED. Only needs 12 V DC 
supply. FM sensitivity. 2.5uV. Price only £7.99 inc. 
Vat and post. 


DGS001 2-MOTOR, SOLENOID CONTROLLED 
CASSETTE DRIVE. 

Fully solenoid controlled cassette mechanism suitable 

for Hi-Fi or digital use. With a logic control board the 

deck can be operated by lightweight touch controls 

or output from a micro. Ideal for applications under 

automatic control such as telephone answering machines, 

data loggers, automatic background music systems, 

remote control recorders and microcomputer program 

and data storage. Two motors and three solenoids control 

all functions including search in fast forward and rewind. 

Standard fittings include reed switch for auto shut off, 

3 digit counter, stereo R/P and erase Head. 

Overall size 176 mm x 130 mm x 75 mm. 

OGS001 Cassette Mechanism. £37.25 Quantity prices 

on request. 

INF140. Full technical specification and drawings £1. 


AM VARICAP DIODE BARGAIN 
Due to a fantastic bulk purchase we are now able to offer 
the super SMV 2012 varicap diodes at unbelievable prices. 
These are a wide range diode for use in AM tuner appli- 
cations, They are also supplied in matched sets to elimin- 
ate tracking errors! Matched pair only 25p. Matched 4 
only 60p. 
AM TUNER COIL SET Set of 4 coils for long medium 
and short wave AM tuner. Coils are LW Osc, MW Osc, 
SW Osc and SW Aerial. Normally 30p each. OUR PRICE 
FOR THE SET ONLY 55p 
Application circuit using coils and matched pair of 
SMV2012 varicaps . . 
Suitable PC Board 
PC Mounting Wavechange Switch. . 


24 Hour Sales Line 
(0691) 652894 


Tronics. 


PLEASE ADD VAT 
TO ALL PRICES 


HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 
we 


Do your tapes lack treble? A worn head could be the 
problem. Fitting one of our replacement heads could 
restore performance to better than new! Standard mount- 
ings make fitting easy and our TC1 Test Cassette helps 
you set the azimuth spot-on. We are the actual importers 
which means you get the benefit of lower prices for 
prime parts. Compare us with other suppliers and see! 
The following is a list of our most popular heads, all are 
suitable for use on Dolby machines and are ex-stock. 

HC20 Permalloy Stereo Head. This is the standard head 


fitted as original equipment on most decks ..... £5.11 
HM90 High Beta Permalloy Head. A hard-wearing, higher 
performance head with metal capability. ...... £8.06 


HS16 Sendust Alloy Super Head. the best head we can 
find. Longer life than Permalloy, higher output than 
Ferrite, fantastic frequency response ........ £9.91 
HQ551 4-Track Head for auto-reverse or quadrophonic 
use. Full specification record and playback head £9.73 
Please consult our list for technical data on these and 
other Special Purpose Heads. 


HART TRIPLE-PURPOSE TEST 
CASSETTE TC1 


One inexpensive test cassette enables you to set up VU 
level head azimuth and tape speed. Invaluable when 
fitting new heads. Only £4.66 plus VAT and 50p postage. 


Tape Head De-magnetiser. Handy size mains operated unit 
Prevents build up of residual head magnetisation causing 
noise oniplayback 24... wi esas Geos ceeneay 6 suv £4.54- 
Curved Pole Type for inaccessible heads... .... £4.85 


COMPONENTS 
We now list a wide range of individual components many 
of which are not available elsewhere. Send for your copy 
of our latest list which also gives further information 
on our Kits. 


Please add part cost of post, packing and insurance as 
follows: 


INLAND 
Orders up to £10 — 50p 


£10 to £49 — £1 P . 
agers Eins £50 — £1.50 Surface or Air Post as required. 


OVERSEAS 
Please send sufficient to cover 


- THE ELEKTOR 
CASSETTE BINDER 


This cassette style binder will help to keep your copies of 
Flektor Electronics clean and in order even though you 
refer to them time and time again. The chamfered corner 
of the cassette allows instant recognition of each months 
issue without the need to thumb through pages of pre- 
vious months’ issues. Because no wires or fastenings are 
used copies can be easily removed and replaced and 
each cassette will hold one year’s volume of Elektor Elec- 


available from — 
Flektor Publishers Limited, 
10 Longport, 
Canterbury, 
Kent C71 PE. 
please use the order card 
in this issue. 


PRICE £3.10 | 
+55p P&RPUK. 
(£7.10 outside UK) 
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EAST CORNWALL COMPONENTS 


NEW 1985 CATALOGUE NOW AVAILABLE — Many prices reduced — range increased — 123 pages fully illustrated. Price 65p, per copy (free 
upon request with orders over £5) — includes 30p. Credit Note, special offer sheets, order form and pre-paid envelope. SEND NOW FOR YOUR 


COPY. 
VALVES TRANSISTORS + DIODES 
Type Price (€) Type Price (£) Type Price (€) 
oye02 0.88 | Aci27 0.30 | 8C108 0.10 
DY86 87 0.75 | Aci2g 030 | A. BorC 0.12 
ECC81 0.95 | ACi2eK 034 | 8c113 0.14 
ECC82 0.65 | aci32 oss | Bci14 0.12 
ECC83 0.75 | Acta 0.26 | BC115 0.12 
ECC84 0.65 | aciaik 040 | Bc116 0.15 
ECC8S 0.90 | Aci4a2 0.26 | 8C117 0.22 
ECC88 0.95 | Acia2k 0.48 | 8C118 0.17 
ECF8O 0.95 | ACis3 045 | 8ci19 0.30 
ECH81 0.75 | Aci52 0.45 | 8C125 0.12 
ECHE4 0.75 | aci76 0.28 | 8C140 0.28 
ECL82 0.75 | aci76k 0.46 | 8C141 0.42 
ECL86 0.98 | Acig7 0.42 | 8c142 0.30 
ERO) 0.65 | Acig7k 0.48 | 8C143 0.30 
EF86 1.60 AC188 0.44 | 8C147 0.08 
EF 183 0.75 | acigsk 0.50 | Aor 8 0.10 
EF 184 0.75 | Aacyao ogg | 8C148 0.08 
EH9O 0.94 AD142 1.10 AosB 0.10 
EL34 3.25 AD143 1.10 | BC149 0.09 
EL84 0.69 | apiag 0.96 | 8C157 0.10 
ees oe ADI61 0.42 | 8C158 0.10 
AD162 0.42 | BC159 0.10 
Ev86'87 0.67 | api6i 8C160 0.30 
ELeOO es 1.65 | aD162 0.98 | 8C161 0.30 
ee 0.50 | aF106 0.48 | BCi68B 0.12 
RECES 0.65 | aiid 2.10 | BC169C 0.10 
PCC89 0.74 | aris 2.10 | BC170 0.14 
RGSS 0.85 | AFiI6 2.10 | BC170B 0.12 
PCFeO 0.75 | arii7 2.10 | BC171 0.10 
BORSS 1:25 | aging 0.85 | AorB 0.08 
PCF200 1:95 | ariai 0.62 | 8C172 0.08 
PCF801 1.45) | Ariza 0.48 | AorB 0.12 
PCF802 1.00 | AFi25 0.48 | 8C177 0.20 
PCF806 1.20) | AF126 0.48 | 8C178A 0.22 
PCLB2 0.90 | ari27 0.48 | 8C182 0.09 
PCUBS 2.50 | ari39 0.68 | A.BorC 0.09 
PCLEA 0.90 AFI78 0.68 | BCI82L 0.09 
PCLE6- 1.15 | aF239 0.68 | A. BorC 0.09 
PCL80S 85 1.35 | aF2798 0.75 | BCi83 0.09 
P0500 3.75 | Avioo 250 | A. BorC 0.10 
PFL200 1.35) | ALio2 5.90 | BCi83L 0.08 
PL33 1.50] Avii3 2.20 | A, Bor 0.12 
PL36 1.45 ASY80 1.75 | BCI84L 0.10 
PLBI 0.85 Auii0 1.40 | A. BorC 0.10 
PL82 0.75 AY102 4.32 | 8C207 0.15 
PLES 0.65 | garo2 0.34 | 8C208 0.16 
PL84 0.75 BA1I0 0.67 BC212 0.09 
PLOS 2.00 BAI21 0.40 | A.BorC 0.10 
PLso4 1.20) Bai29 0.38 | 8C212L 6.08 
PL5O8 2.40 | gatas 0.16 | A, Bor 0.10 
PLS509/519 5.95 | Balsa 0.08 | 8C213 0.09 
PY88 1.80 | gaiss 0.10 | AorB 0.10 
PY500A 2.40 | Baise 0.08 | BC213L 0.10 
U26 1.90 BA1S7 0.28 | AorB 0.10 
UCH81 0.90 BA164 0.14 BC237 0.11 
UCL82 1.70 | ggicaB 0.52 | 8C238 0.12 
6J5GT 1.75 | gei0se 0.30 | 8C239C 0.14 
6SJ7. 2.20 8B8105G 0.48 | 8C251 0.12 
30EL12 1.60 881108 0.42 | A, Bor C 0.14 
BC107 0.10 | 8C301 0.30 
AorB 0.12 
ZENER DIODES TBA641BX1 
400mW Plastic 3V-75V 8p each. 10/75p | 7B aSu5 
1.3W Plastic 3V-200V 15p each. 10/ TATE 
1.5W Flange 4.7-47V £1.40 ST BAa0O 
2.5W Plastic 7.5-75V £1.26 each TBAB10P 
20W Stud 7.5-75V 87p each 


INTEGRATED CIRCUITS. 


AN240P 
AN214Q 
AN7150 
CA3065 
CAa031P 
A102 
CA4250 
Caaao0 
caaa22 
C7120 
C7130 
C7137 
LM380N 
LM1303N 
HA1151P 
MC1307P 
MC1310P 
MC1312P 
MC1327P 
MC1330P 
MC1349P 
MC1350P 
MC1351P 
MC1352P 
MC1357P 
MC1358P 
MC1496L 
ML231B 
ML232B 
ML237B 
NESSS 
C-mos 555 
NE556 

| SAA1024 

SAA1025 

SASS60A 

| SASS60S 

SAS570S 

SAS580 

SAS590 

SC9503P 

| $L432A 
$L901B 

SL9178 

| $L13270 

SN76003N 

SN76013N 

SN76023ND 

SN76033N 

| SN76110N 
SN76115N 
SN76131N 
SN76226DN 
SN76227N 


h 
(£) EACH 


332 SN76530P 1.40 
388 SN76533N 1.60 
798 SN76650N 1.05 
deg SN76660N 0.75 
288 SN76666N 0.80 
380 STKOIS 6.50 
e338 TA7108P 3.20 
233 TA7120P 220 
397 TA7129AP 3.65 
236 TA7130P 1.65 
228 Tazi72 1.80 
oe TA7193 5.50 
385 ta7i72P 1.80 
282 TA7176 2:50 
3:42 TA7202P 418 
Vee TA7204P 1.86 
p25 TA7205AP 1.50 
125 TA7208P 3.27 
0.83 TA7210P 6.50 
185 TA7222P 2.12 
1.20 | 1A7223P 3.68 
2:50 | TA7227P 5.60 
deg. , TA7310P 1.80; 
130  TAA263 f 
115 TAA310A 2.68 
210 TAAS5O 0.50 
210 TAA570 1.99 
230 TAABIIAI2 3.50 
0.35 TAAG30S 3.90 
0:88 TAA6SIB 1.70 
0.80 TAA700 2:80 
5.35 TAAB4O 3.38 
8.40 TAD100 2.80 
250  FMFILTER 1.20 
185 TBA120 AS, 

185 SSASB 1.30 
285 _QT,U,UO 1.32 
282 TBAI20B 1.30 
1.10 TBA231 1.45 
4.00 TBA281 2.65 
5.20 TBA395 1:20 
625 TBAS0Q 1.50 
1.10 TBAdOO 2:30 
244 TBAS10 2.60 
190 TBA5100 —-2.60 
2:90 TBA520/O 1.60 
2.45 TBAS3O/Q 1.30 
1.12 TBAS40/O 1.40 
2:00 TBASSO/O 1.52 
1.65 TBAS6OC 1.70 
1180 TBAS6OCQ ‘1.60 
110 _TBA570 1.50 


DEPT. KK2 
19 HIGH STREET, 


EM 


TBA810S 
TBA820 
TBA890 
TBA920/0 
TBA950/2A 
TBA970 
TBAS90 
TCA160C 
TCA270S 
TCA270SA 
TCA800 
TCAS40 
TDA440 
TDA1002 
TDA1003A 
TDA1004A 
TDA1006A 
TDA1035S 
TDA1044 
TDA1170S 
TDA1190 
TDA1200 
TDA12700 
TDA1327A 
TDA1352A/B 
TDA1412 
TDA2002 
TDA2020 
TDA2030 
TDA2140 
TDA2521 
TDA2523 
TDA2530 
TDA2540 
TDA2541 
TDA2560 
TDA2571A 
TDA2581 
TDA2590 
TDA2591 
TDA2593 
TDA2610 
TDA2611A 
TDA2640 
TDA2680 
TDA2690 
TDA3950A/B 
UPC554C 
UPC557H 
UPCS566H 
UPC575C2 
UPC1018C 
UPC1025H 
UPC1032H 


UPC1156H 
UPC1158H 
UPC1163H 


MIVA W RAW RWOYWSHASNNND 
SRELSSSSBRRSBSSSSSRES 


NWO PUN ENA AA WNWWERENY 
SSSRSSSRKRSRSISTS 


RN 


CRAWNOANWWNAWNNWUN WWW 
2N 


Sess 


RSRSSESRSBB 


~ 
a 


oo 


oo 


Type Price 
8C302 
BC303 
8C307 
BC308A 
BC323 
8C327 
8C328 
8C337 
8C338 
BC350 
8C440 
BC441 
8C461 
BC547 
BC548 
BC549 
BC550 
BC550C 
BC557 
BC558 
BCX34 
BCY70 
BCY71 
BCY72 
8CZ10 
BCZ11 
B0124P 
BDI30Y 
BD131 
BD132 
BD131/132 
BD135 
BD136 
80137 
80138 
80139 
80140 
80144 
80145 
BDISOA 
BD159 
80160 
BD165 
BD175 
BD182 
80183 
BD184 
80201 
BD202 
80204 
80222 
80225 
80232 
80233 
8D234 
80235 
80236 
80237 
80238 
80241 
BD243A 


UPC1181H 
UPC1185H2 
UPC1212C 
UPC1230H 
UPC1350C 
UPC1367C 
UPC1378H 
UPC2002H 


SOLDERING 
SECTION 


XS25W Iron kit, 


complete with 
stand & plug 
attached 


Antex 15W iron5.00 
Antex 18W iron5.00 
Antex 25W iron5.20 


Antex elements 
Antex bits 
Antex stands 
Soldersucker 


Spare nozzles for 
-S er 


SERVICE AIDS 
ALL SERVISOL 


PRODUCTS 
Switch Cleaner 
Circuit Freezer 
Foam Cleanser 
Aero Klene 
Silicone Grease 
(Aerosol) 


Antistatic Spray0.82 


Plastic Seal 
Excel Polish 


Fire Extinguisher 


640g 


Video Head Cleaner 


Silicone Grease 
(IC1) 75g 


Solda Mop (Std) 


Solda Mop 
(L/Gauge) 


- Additional P&P 
above 30p each 


[ rrcsers | 


0.25W Type 
100R-4m7 V& 
10p each, 
0/90p 

0.1W Type 


CS18W as above 


e (£) 
0.32 
0.32 
0.10 
0.10 
0.99 
0.14 
0.14 
0.12 
0.12 
0.14 
0.30 
0.32 
0.32 
0.12 
0.12 


0.18 


ema 200-004340900990000000=--3 


20mm Panel Mounting 
20mm Chassis Mounting 
Panel Mounting 
Chassis Mounting 
Carline 1.” holder 


TELEPHONE SPECIAL -_ 
B.T App Telephone Plug + 3m LC. SOCKETS 


WW 
8.20 1! 


8.00 


2.00 st aopimasie Solis ~ iecliveeng: || DU*O OH 280-AS10/2 8.99 
0.95 J instructions aes | 145i 008 ete 

1.90 | 8 T App. Secondary Socket £1.95 | 46 pin 011 1.00/10 
Gea CHART RECORDER SPECIAL 18 pin 0.14 1.60/10 ; _0.1in.Clad. 
0.65 [Brand new 3 channel pen record ae PIO; 0.21 ge itg oH x ae B5e 
ers complete with chars Full oS Din 0.25 zeee/ le Be Bees aoe 
spec. upon request once only pin 0.30 2.75/10 Bs xe Led 

rece £40 + £10 p&p + VAT 40 pin 0.34 3.10/10 x 5 : 
Atl 2h x AT 3.25 
3% x 17" 4.10 
4% x17" 4.95 


0.88 
0.96 
0.84 
0.78 


1.00 


0.88 
0.76 


2.80 


0.88 


Type 
BOD244A 
BD375 
BD410 
BD434 
BD436 
BD437 
BD438 
80439 
80507 
BD508 
BD509 
BD510 
BO517 
B0520 
BD699 
80707 
BOX18 
BOX32 
BFIIS 
BFII7 
BFIIS 
BF120 
BF 123 
BFI25 
BFI27 
BF152 
BFIS4 
BFIS7 
BF158 
BF159 
BFI60 
BFI67 
BFI73 
BFI77 
BF 178 
BFI79 
BFI80 
BF181 
BFI82 
BF183 
BF 184 
BFI85 
BFI94 
BF195 
BFI96 
BF197 
BF198 
BFI99 
BF200 
BF222 
BF224 
BF224J 
BF240 
BF241 
BF244 
BF244A 
BF244C 
BF245A 
BF254 
BF256 
BF257 


Price (€) Price (€) | Type Price (€) Type Price (£) | Type Price (€) Type Price (€) 
0.65 0.30 | BT101/300 =«-1.15 | BYX36/150 0.22 | TIP32 0.40 | 2SC1923 - 0.30 
0.32 0.32 | BT101/500 1.25 | BYX36/600 0.28 | TP32C 0.60 | 2SC1945 2.88 
0.76 0.30 | 8T102/300 1.35 | BYX48/300 0.72 | TIP33A 0.63 | 2SC1953 0.74 
0.68 0.30 8T102/500 1.65 BYX49/300 0.47 TIP34A 0.72 2SC1957 0.76 
0.68 0.30 | BT105 1.50 BYX55/350 0.29 | TIP4IC 0.46 2SC1969 2.88 
0.76 0.26 | BT108 1.30 | BYx55/600 0.33 | TIP42A 0.52 | 2SC2028 0.73 
0.75 0.18 | BT109 1.18 | BYx71/600 1.18 | TIP47 0.60 | 2SC2029 2.10 
0.68 0.32 | BT116 1.25 BYZ12 0.42 | TIP110 0.88 2SC2078 1.05 
0.48 0.92 | 8T119 3.62 | C106D 0.80 | TIP2955 0.60 | 2SC2091 0.73 
0.53 0.26 | 81120 3.60 | £1222 0.40 | TIP3055 0.60 } 2SC2098 2.90 
0.54 0.38 | 8T121 3.02 | ©5024 0.30 | TIS43 0.88 | 2SC2122A 3.20 
0.48 0.38 | BT138/600 1.30 | GET872 0.48 | TIS88 0.40 | 2SC2166 1.20 
0.56 0.42 | BT151/S60R 0.90 | ITT44 0.04 | TIS90 0.25 | 2SC2314 0.80 
0.66 0.82 | 87151/300R 1.15 | ITT2002 0.11 | TIS91 0.28 | 2SC2335 1.50 
1.25 0.24 | BTY79/400R 2.80 | MEO402 0.20 | zTx108 0.12 | 2SC2749 2.70 
0.88 0.27 | BU100A 2.30 | MeE0404/2 0.24 | ZTx109 0.12 | 28C2752 0.60 
2.35 0.38 | BU104 2.00 MEU21 0.60 | ZTX212 0.28 280234 0.64 
2.10 0.38 | BU105 1.20 | M400 1.25 | 1N4001 0.05 | 2S0348 3.30 
0.32 0.33 | BU105/02 1.56 | MJ2955 0.90 | 1N4003 0.05 | 2SD986 0.62 
0.54 0.36 | Bu108 1.80 }| ™MJ3000 1.98 | 1N4004 0.06 | 2SK134 3.80 
0.82 0.44 | BUI24 1.75 | MJE240 0.60 | 1N4006 0.07 | 2SK135 4.60 
0.38 0.22 | 8U126 1.25 | MJE340 0.54 | 1N4007 0.07 | 3N126 1.90 
0.40 0.22 | BU133 1.80 | MJE370 0.g8 | 1N4148 0.05 | 3N211 2.52 
0.42 0.22 | BU204 1.35 | MJE520 0.48 | 1N5S400 0.12 | 3SK45 0.76 
0.38 0.30 | BU205 1.30 | MJE2955 0.99 | 1N5402 0.15 
0.16 0.32 | 8U206 1.70 | MJE3055 0.70 | 1N5405 0.16 
0.23 0.28 | Bu208 1.55 | MPSLO1 0.28 | 1N5406 0.18 
0.40 0.34 | gU208A 1.63 | OAd7 0.10 | 1N5408 0.20 
0.22 1.72 | 8U208/02 2.05 | OASO 0.08 | 1S920 0.08 
0.24 0.38 | BU326S 1.75 | OASI 0.09 | 2N697 es-wgy CONVERGENCE 
0.23 0.38 | gu407 1.65 | OA95 0.18 | 2N706A exe p POTENTIOMETERS 
030 | 8Fwi0 0.79 | BU407D 1.80 | 0A200 0.06 | 2N2904 0.28 
0.25 BRW44 0.75 | BUX80 3.70 0A202 0.15 | 2N2906 0.24 | 5,7,10,15,20,50 
0.42 | BFX29 0.28 | BUY20 1.75 | OC25 2.10 | 2N2926G 0.10 | 100,200,500W 
030 | 8FXx30 0.30 | BUYE9A 2.60 | OC26 1.70 | 2N3053 0.40 38p each 
0.32 BExeD 3.56 | BUY69B 1.98 | OC28 1.50 | 2N3054 0.56 
0.35 x84 0.24 BY101 0.48 oc29 2.47 2N3055 0.45 | SPECIAL OFFER | 
03s | BFX85 0.26 | ayiig 110 | 035 4.75 | 2N3702 rere SPECIAL OFFER 
0.32 | BFX86 0.26 | BY122 0.68 | OC36 1.75 | 2N3704 0.10 | 30,120,270,470, 

0.32 | BFX87 0.26 | BY126 0.12 | OC42 0.72 | 2N3708 0.10 | all at 20p each 
o32 | 8Fxe9 0.65 | By127 0.10 | Oca2k 1.40 | 2N3772 1.90 

o32 | 8FY50 0.21 | BY133 0.16 | OC4a4 0.72 | 2N3773 re CAPACITORS 
0.03 | 8FYS! 0.21 | BY135 0.25 | OC45 0.58 | 2N3904 0.16 

0.10 | 8FYS2 0.21 | BY164 0.44 | Oc71 0.50 } 2N3906 0.16 | Metallised Paper 
0.190 | BFYS7 0.40 | BYI79 0.66 | OC72 0.52 | 2N5294 0.48 | 2n2F 1500V DC 60p 
0.10 | 8FY90 0.90 | BY182 0.87 | OC81 0.68 | 2N6107 0.71 | on2F 600V AC 24 
0.14 | BFY90S 1.34 | BY184 0.40 | OC200 2.46 | 2N6126 0.68 | 3.6F 1700V D. P 
0.16 | 8R100 0.20 | By187 0.72 | 0C202 2.20 | 2SB337 1.60 | 2" C 60p 
0.26 | 8101 0.44 | Byi89 4.75 | ORP12 0.85 | 2SC1172Y 290 | 4n7F 1500V DC 60p 
0.48 | 8103 0.58 | Byi98 0.44 | R20088 150 }| 2SC1173Y 0.82 | !OnF 1000V DC 22p 
0.20 | BRCS443 1.76 | By199 0.47 | R20108 1.52 | 2SC1302 1.49 | 10nF 500V AC 80p 
0.16 BRY39 0.38 | BY206 0.24 SHG15 0.40 | 2SC1226 0.84 15nF 300V AC 30p 
0.20 BRY56 0.42 BY207 0.24 TAG1/100 1.40 2SC1279 0.50 22nF 300V AC 32p 
0.20 | 8RY6I 0.86 | ByY210/400 0.25 _| TAG3/400 1.78 | 2SC1306 0.92 | 100nF 1000V DC 46p 
0.26 | 8SS17 0.56 | BY210/600 0.26 | TIC44 0.40 | 2SC1307 1.40 | 470nF 1000V DC 85p 
0.28 | 8Ss27 0.92 | BY210/800 0.30 | TIC4S 0.45 | 2SC1413A 2.70 | HV Disc Ceramicl +) 
024 | 8Sxi9 0.34 | BY223 1.20 | TIC46 0.48 | 28C1444 1.45 | kV 1.5nF 18 
0.28 8SX20 0.34 | BY227 0.26 TICa7 0.70 | 251507 6.63 | skv 10, 47, 82, 100 8 
0.15 BSX59 0.62 | BY229 0.30 TIC106A 0.70 2SC1678 1.06 2 180 200. 
0.40 BSx76 0.29 | BY238 0.68 TIP30A 0.46 2SC1758 0.68 120,5150/2180,;200, 
0.32 | 8T100A/02 0.94 | BYx10 0.24 | TIP3IC 0.54 | 2Sc1909 129 | 220 PF 30p 


8kV 270, 300pF _39p 


PLUGS & SOCKETS 


RESISTORS — CARBON FILM 5% 
JW 1RO to 10M (E12 Range) 2p each. 15p/10. 75p/100 
JW 2R2 to 10M (E24 Range) 2p each. 15p/10. 75p/100 Pp 18: 

1W 10R to 2M2 (E12 Range) 7p each. 65p/10. 6.00/100 : VoaWerspes oe 
2W 10R to 2M2 (£6 Range) 8p each. 70p/10. 6.00/100 + spool 3.50 


RESISTOR KITS — each value indi ually packed . VEROBOARD 


0.1in.PLAIN. 
YW pack 10 each value E12 — 10R to 1M 610 pieces 3% x 5 aes oe 
YW pack 5 each value E12 — 10R to 1M 305 pieces 3.00 3% x17" 270 


%W pack 10 each value E12 —2R2to 2M2 730 pieces 6.00 
¥%W pack 5 each value E12 — 2R2 to 2M2 365 pieces 3.50 
1W pack 5 each value E12 — 2R2 to 1M 353 pieces 15.00 
2W pack 5 each value E6 — 10R to 2M2 317 pieces 


1.50 


0.72 


0.72 
on 


H 


100R-1M V&H 


7p each, 


RESISTORS — WIREWOUND. Generally 5 


2.5W - 0.22 to 270R - Available in preferred values 


4W - 1RO to 10K - Available in preferred values 0.21 2 amp 12 way 19 
7W - 0.47R to 22K — Available in preferred values 0.25 5 amp 12 way 2 
11W - 1R0 to 22K — Available in preferred values 0.29 15 amp 12 way 6 
17W -1R0 to 22K - Available in preferred values 0.37 32 amp 12 way 92 


4K7 — 2M2 Single Gang Log............. .32 10/£3.00 R. Angle 89 1.34 1.98 
1K — 2M2 Single Gang Lin.............. "32 10/£3.00 |SOCKETS Solder Lug .78 98 1.33 
5K — 2M2 Single Gang DP Switch Log... .75 10/£7.00 R. Angle 1.18 1.78 = 2.70 
5K — 2M2 Double Gang Log & Lin ...... 86 10/£8.25 | COVERS 95 95 .98 


Carbon Track, Rotary 0.25 W Log & Lin values. All %" ’ 
Spindle, 20 ml body dia, Shaft 2’ long. 


Metal Co-ax Plug 
Plastic Co-ax Plug 
Metal Line Socket 0.32 
Single Junction Socket 0.80 
Plastic Phono 
F.M. Plugs 
PL259 Plugs 


55p. 11” Time Delay. 100MA £3.50. 150mA £2.25. 250, 300, 500, 600, 
750, 850MA £1.84. 1, 1.25, 1.5, 1.6, 2A £1.84. 2.5A, 3.15, 3, 5A £2.82, 
20mm Quick Blow. 100, 125, 160, 200, 250, 315, 400, 500, 630, 800mA, 
1, 1.25, 1.6, 2, 2.5, 3.15, 4, 5, 6.3A. 40p. 20mm Time Delay. 100, 125, 
160, 200mA £1.80. 250, 315, 400, 500, 630, 800mA. £1.00. 1. 1.25, 1.6, 2, 
2.5, 3.15, 4, 5, 6.3A 85p. 1” Mains. 2, 3, 5, 7. 10. 13A 85p. 


RECHARGEABLE BATTERIES 
AA (HP7) .85 ea. 


Reducer 10/75p ea. a = 
C (HP11) Fea fee} Manufacturers please note — we MICRO 


VERGE F can offer.very competitive yatactwm | 2764-250n/s 
D (HP2) Pate | for production quantities _ of £5.80 
Lem 20mm O/Blow and T/Delay; Z80A-CPU £3.70 
PP3 eee | range — apply for quotation. | Z80A-CTC £3.30 
10/3.70 ea. Z80-ADNA 9.00 
Z80-AP10 3.40 
Z80-AS10/0 8.75 


22000 
Suwon 
SRaBS 


Pktef 100 pins .50 
Spot face cutter 1.48 


DIP Board 3.85 
Vero Stnp 1.25 
HAND HELP CON 
TROL BOXES .75 


TERMINAL 
BLOCKS 


Qway 15way 25way 37way 
PLUGS Solder Lug .52 65 88 1.45 


-ORDERING: All components are brand new and to full specification. Please add 
50p postage/packing (unless othewise specified) to all orders an 
then add 15% VAT to the total. Either send cheque/cash/postal 
order or send/telephone your Access or Visa number. Official 


orders from schools, universities, colleges etc most welcome. 
{Do not forget to send for our 1984 catalogue — only 65p per cop 
— details at top of advertisement.) ' 


>HREWSBURY SY4 5TT. TEL. 0939 32689 TELEX 35565 NEW RETAIL 1000 sq ft shop now open Mon-Fri 9.00-5.00. Sat 9-12.00. 
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infocards 


Over the last three years, the Infocards published in Elektor have become an 
essential part of the magazine to many readers. Each card is crammed full of in- 
valuable information on topics related to electronics and ranging from copper 
wire to interference suppression and from resistor colour coding to 
microprocessor ICs. Following numerous requests for reprints, we are now mak- | 
ing available the set of Infocards 1 to 99, complete with two index cards to 
simplify locating any card or subject. Get them now while they are hot off the 
presses and have a mine of information at your fingertips. 

The Infocards are supplied in a handsome plastic case and cost £3.50 + 55p P&P, 
UK. (£1.10 outside U.K.) 


please use the 
Order Card in this issue 


77 Lower Bristol Road, Bath, Avon. 
Tel. 0225-24811 


=a ELECTRO SUPPLIES 


Test equipment, Computers, Peripherals 


Your electronic component specialist for Avon, 263 DEANSGATE, also at SHAWCLOUGH ROAD, 
Wilts. & Somerset MANCHESTER. WATERFOOT 
Closed Thursda ; 061-834-1185 ROSSENDALE BB4 9JZ. 
sd 0706 -215556 
D. P. HOBBS (NORWICH) LTD. TRY US FIRST 
or 


(G 6KOC) 13 ST. BENEDICTS STREET (G 3HEO) 
NORWICH, NORFOLK NR2 4PE 
Telephone 615786 


Electronic component specialists 
Amateur radio equipment 
P/exchanges welcome — Access. B/Card 
Open 9 a.m. — 5.30 p.m. Mon. — Sat. 
Closed Thursdays 


GARLAND BROS. LTD 


Electronic Components Specialists 


ELECTRONIC COMPONENTS AND GENERAL 
ELECTRICAL SUNDRIES 


J.T. FILMER 


82 DARTFORD ROAD DARTFORD 
Telephone: 24057 


STEVE'S ELECTRONICS 
SUPPLY COMPANY LTD. 


35 Castle Arcade, Cardiff CF1 2BW, Wales. 
Tel. 0222 41905 


ETESON ELECTRONICS 


WE STOCK. — A WIDE RANGE OF COMPONENTS 
CASES & MULTIMETERS 


VERO PRODUCTS 

@ @ BABANI BOOKS 
SOLDERING IRONS, TOOLS, 
& MUCH MUCH MORE 


15B Lower Green Poulton-le-Fylde BLACKPOOL Tel- 885107 
Electronic Component Specialists 


Chesham House, Deptford Broadway, London, 


ELECTRONIC [aoe 
oT NV XeNTSNRE = Telephone: 01-692 4412 


(Marshalls 


Judge us by the company we keep — 
Siemens, Texas, National, Mullard, Leader, ITT, 

Global Specialities, Piher, Sinclair/Thandar, Greenwood, 
Arrow, Antex, Sifam, Vero, Motorola 


Electronic Component Distributors 
85 WEST REGENT STREET 
GLASGOW G2 200 

TELEPHONE 041 332 4133.4-5 


102 CHURCHFIELD ROAD, ACTON, 
oeeacts See rerercree BONEX LTD. toyoon waco “cr see yas 
mm’ Dublin, ‘ a 
the world of electronics Republic of Ireland Toko. coils + filters + chokes and inductors + Ifts. 
Tel. 749973/4 Moulded coils linear TTL CMOS XTAL filters 
FOR COMPUTERS, ELECTRONIC Helical and ceramic filters RF transistors 


: Piece "6 Ti : 
AND VIDEO GAMES, COMPONENTS. Radio communication IC's Toko block filters 


Trade & OEM aqtys. available ex stock. 
PROGRESSIVE RADIO 


‘THE ELECTRONICS SPECIALISTS’ 
Aerials/Components/Ham & CB Radio — a fully comprehen- 
sive range. 

93 Dale Street, Liverpool L2 2JD. 

Tel. 051 236 0982 

Also at 47 Whitechapel, Liverpool. 

Tel. 051 236 5489 


s 


40 
ow cS dink 
ener pONGnn= courant 
CG 


TEST EQUIPMENT, ELEKTOR 


\e PCBS AND BOOKS TECHNICAL BOOKS. 


7 OLDFIELD RDSALFORD TEL: 061 834 4583 
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ELECTRONIC SIREN 
KIT 


Produces an extremely 
loud piercing swept 
frequency tone from a 
9-15V supply. Enable 

input for easy connection 
to alarm circuits. 

Includes 5in. Horn Speaker. 


& 


£7.90 
Mini Siren 
As above, but with a small speaker (instead 
of horn speaker) for internal use. 
Complete with box 


SECURITY PRODUCTS 


£4.30 


Protect your home 
and property and 
save by building 
your own burglar 
alarm system. 


Stair Mat 23 » 7 in (950 120) £1.70 
Floor Mat 29 « 16 in (950 125) £2.60 
Tamper-proof connecting block 

(950 110) £0.30 
Door/Window Contacts. Flush 

mounting, 4 wire, Magnet/switch 

Per Pair. (950 140) £1.05 
Window Tape 0.5’ wide. 50m 

(950 145) £2.50 
Window Tape Terminations 

Per pair. (950 150) £0.36 
Key-operated Switch. 1.54 250V 

SPST Heavy chrome metal. 

(350 128) £4.50 
Passive Infra-Red Detector 

Detects intruder’s body heat. Range 


10 metres. 12V DC, n/o & nic contact 

(950 135) £40.00 
Alarm Control Unit. 4 input circuits, 2 
instant and 2-delayed. Adjustable entry, 
exit and alarm times. Built and tested. Full 


instructions supplied. Size: 180 130 x 
30mm Supply: 12V DC 
(950 160) £26.00 


Ultrasonic Burglar Alarm. Self-contained 
mains or battery powered unit complete 
with horn and AC adaptor. Imputs for pres 

sure mats and other sensors together with 
exit/entry delays enable this unit to be used 
as a complete system. £45.00 + p&p £2.20 


8W Horn Speaker. 5.5 ins. 8 ohm. Ideal 
for sirens, etc. 2.5m lead and 3.5mm jack 
plug. (403 148) £6.15 


IR GARAGE DOOR 


K 18 Transmitter Kit — 


60 ft : 
Keyboards for MK18 
MK9 4-way for use with MK 12 


MK11 Receiver Kit 


TV or 
brightness is required 


PACK 1 650 Resistors 47R 10M 
10 per value 
PACK 2 40- 16V Electrolytics 


of 
£13.50 


MK14 AC Power Controller Kit 
(phase) controlling AC loads from MK11 
analogue outputs, eg lamp dimming 


COMPONENT PACKS 


TOP QUALITY ... TOP SERVICE 
BOTTOM PRICES! 


For FREE CATALOGUE send 9" x 6” SAE — contains full list of stock 
range all at very competitive prices. Cash with order (except account 
customers). Access or Barclaycard telephone orders welcome. Add 
75p p&p + 15% VAT to all UK orders. Overseas customers add £2.75 
p&p Europe, £6.50 elsewhere. Giro No. 529314002. Goods by return 
subject to availability. Shop open 9am—5pm (Mon-Fri). 10am— 4pm 
Sat). ALL PRICES EXCLUDE VAT 


INFRA-RED REMOTE CONTROL KITS 


These kits are designed to enable infra 

red remote control to be incorporated into 
virtually any application from switching 
car locks or alarms to controlling Hi-Fi or 
TV. The application will determine the 
interface circuitry between the receiver 
and the controlled device. General in 

structions and applications are supplied. 
The kits are coded and provide a high 
dearee of security and noise immunity 

M for use with 
MK11/MK 12 receivers. Requires PP3 bat 

tery. Size: 8x 2x 13cms. Range approx 

£6.80 


£1.90 


MK 10 16-way for use with MK12 £5.40 
MK13 11-way for use with MK11 


£4.35 


mains powered 
Provides 10 latched plus 3 analogue out 
puts ideal for controlling audio amplifiers 
lighting where control 


light 


for 


£5.20 


£4.00 


A = 


MK19 Stereo Amplifier Controller Kit 
for remote control of bass, treble and 
volume (or balance) by MKII. Includes a one of 
10 decoder remote channel or input selection. 
May be connected between the pre-amp and 
power amp of almost any audio system. 
£10.70 


MK12 Receiver Kit mains powered 
with 16 latched or momentary outputs 
Latched version is for applications re 
quiring one output on at a time, eg TV 
channel selection. Momentary type gives 
an output only during transmission. Lines 
may be latched as required. 
Size: 9» 4» 2cms £13.50 
MK15 Dual Latched Solid State Relay 

for switching mains loads such as lamps, 
TVs, etc, from the outputs of the MK12 
(momentary). 15 items may be switched 
independently using 8 MK 15s. Triacs (not 
supplied) switch at mains zero to reduce 
interference £4.50 


Irvary / 
nnn] 
In 

e 


BT STYLE PHONE 
CONNECTORS 


Line Jack Units 


MICROPROCESSOR 
TIMER KIT 


Designed to con 
trol 4 outputs 
independently 
switching on and 
off at preset times 
over a_ 7-day 
cycle. LED dis- 
play of time and day, easily programmed 
via 20-way keyboard. Ideal for central 
heating control (including different 
switching times for weekends). Battery 
back-up circuit. Includes box. 

18 time settings. 


CT6000K 


XK114. Relay Kit for CT6000 
includes PCB, connectors and 
one relay. Will accept up to 4 
relays. 3A/240V c/o contacts 


701115 Additional Relays 


ELECTRONIC LOCK KIT 


£39.00 


£3.90 


With hundreds of uses indoors, garages, 
car anti-theft devices, electronic equip- 


ment, etc. Only the correct easily 
changed four-digit code will open it! Re- 
quires a 5-15V DC supply. Output 


750mA. Fits into standard electrical wall 
box. 

Complete kit (except front panel) 

XK101 £11.50 
Electric Lock Mechanism for use with 
existing door locks and the above kit. 
(Requires relay.) 12V AC/DC coil. 
(701 150) 


£14.95 


HOME LIGHTING KITS 


These kits are 
designed to 

replace a stan 
dard wall switch \ 
to control up to - 
300w of lighting 


TDR300K Remote Controlled 
Light Dimmer 


MK6 Transmitter for 


above 


TD300K Touch Dimmer 


TS300K = Touch Switch 


; CONTROLLER KIT 10-1000uF “Sper ae Master Unit (first 
value £3.25 line unit) has bell 
/ 
PACK 3 60 - Polyester Capa capacitor and DENIC eae Maes easion £2.50 
f r . ‘ citors.0.01 1uF 250V surge arrester i : 
or controlling motorised garage doors 5 values £5:55 Flush or surface mounting Screw con Z 
and switching PACK 4 45Presets 100R 1M £3.00 nectors ies heat c ea es £3.95 
garage and drive PACK 5 30+ Low Profile IC Master (flush) (960 110) £3.00 g 5 
lights on off up to Sockets 8.14&16pin £2.40 Master (surface) (960 112) £3.00 
a range of 40 ft PACK 6 25 Red LEDs (5mm) £1.75 Master (mini surface) (960 113) £3.50 : 
Secondary (flush) romreerete DISCO LIGHTING KITS . 
Lots of appli =e) {© Secondary (surface) (960 116) £2.65 
cations like Secondary (minisurf! (960 117) £3.00 
controlling lights = =) Dual outlet adaptor (960 118) £4.20 DL1000K This value-for-money 4-way 


and TVs, 

etc, in the home. Ideal for aged or dis 
abled persons, this coded kit comprises of 
a mains-powered infra-red receiver with a 


normally open relay output plus two 
latched transistor outputs, battery 
powered transmitter and opto isolated 
solid state mains switch 
XK103 £25.00 
XK105 Extra transmitters £10.50 
PANTEC KITS 

PN2 FM Micro Transmitter £7.50 
PN3_ Stabilised Power Supply £13.70 
PN5 2x 10w Stereo Amplifier £14.50 
PN6 2% 40wStereoAmplifier £24.95 
PN7 Pushbutton Stereo Preamp £12.80 
PN8_ Tone & Volume Control £13.60 
PN11 3w FM Transmitter £11.95 
PN13 Single Channel FM 

Transmitter £9.80 
PN14 Receiver for above £15.50 


indication, overload protection 


carrying case. 
AC Volts: O- 200-500. 

OC Volts: O-2-20-200- 1000. 
OC Current: O-20m-200mA. 
Resistance: O-2k-20k-200k-2M 
Size: 138 x 86 x 36mm. 

(405 202) 
Professional — 


AC Volts: 0-200-750. 


OC Current: 
0-10A. 


(405 204) 


ELECTRONICS 


11-13 Boston Road 


LCD DIGITAL 


LOW COST! 10M ohm. 3% digit 0.4 in 
display. Auto zero and polarity, low batt 
Includes 
test leads, battery, spare fuse, manual, 


£25.95 
10M, 0.5 in, 3% digit. 
Overrange and low battery indication 


Overload protection. Includes leads, 
spare fuse, battery, manual and case 
Transistor Checker. Size: 175 93~ 
42mm. 


DC Volts: O-200m-2-20-200- 1000. 
O-20u-2m-20m-200mA 


Ohms: 0-200-2k-20k-200k-2M. 0-20M 


£33.50 


4-way line cord 
minals 
4-way line cord 


with plug to spade ter 


MULTIMETERS 


Auto Ranging. 3% 
digit 10mm _ display. 
Continuity buzzer, 
low battery, overload 
and range indication. 
10A_ internal shunt 
for AC/DC current 
measurement. Carry- 
ing case supplied. 

AC Volts: 0-2-20-200-600 

DC Volts: 0-0.2-2-20-200-1000. 

AC Current: 0-200mA. 0-10A. 

OC Current: O-200mA/0-10A. 

Resistance: O-200- 2k-20k- 200k. 0-2M. 
Size: 160 x 85 x 29mm 

(405 206) £44.85 
High Sensitivity Temperature Probe. 
For use with a multimeter to measure 
temperatures from —50°C to _ +250°C. 
Accuracy: 1.5°C@25°C, 2°C@100°C. 
Response time (in water), 5 seconds. 
Includes case, calibrated scale and in- 
structions. (405 220) £8.50 


London W7 3SJ 


ORDERS 
01-567 8910 


ENQUIRIES 
01-579 9794 


01-579 2842 TECHNICAL AFTER 3pm 


(960 120) £2.00 
(960 130) £0.20 per m 


Clock TOWER EQ 


UXBRIDGE ROAD 


chaser features bi-directional sequence 
and dimming. 1kW per channel £15.95 
DLZ1000K = A lower cost uni-directional 
version of the above. Zero switching to 
reduce interference. £8.95 
Optional opto input allowing audio ‘beat’/ 
light response (DLA/1) 70p 
DL3000K 3-channel sound to light kit 
features zero voltage switching, auto 
matic level control and built-in micro- 
phone. 1kW per channel £12.95 


DVM/ULTRA SENSITIVE 
THERMOMETER.KIT. 


Based on the ICL 7126 and a 3% digit 
liquid crystal display, this kit will form the 
basis of a digital multimeter (only a few 
additional resistors and switches are re- 
quired details supplied), or a sensitive 
digital thermometer (50°C to + 150°C) 
reading 0.1°C. The kit has a sensitivity of 
200mV for a full-scale leading automatic 
polarity and overload indication. Typical 
battery life of 2 years (PP3). £15.50 


ALINGS NORTH 
CIRCULAR RO 


BSS SSanwett 


LT GARAGE 


GY NOLSOS 
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TOOLTRONICS 


BRAND NEW LCD 
DISPLAY MULTITESTER 
RE 188m 
LCD 10 MEGOHM INPUT IMPEDANCE 
* 312 digit * 16 ranges plus hFE test facility for 
PNP and NPN transistors * Auto zero, auto 
polarity * Single-handed, push-button operation 
* Over range indication * 12.5mm (12-inch) large 
LCD readout * Diode check ' Fast circuit 
protection * Test leads, battery and instructions 
included. 
Max. indication 1999 or 1999 
Polarity indication Negative only 

Positive readings appear 


13 PIECE TOOL KIT AND CASE 


MINIATURE TOOLS 


PRECISION 
JEWELLERS’ TOOLS 


Rustproof Tempered Handles and Blades. Chrome 
Plated Handles. Swivel Heads for use on Precision 
work 


5721 SCREWDRIVER SET 


6 precision screwdrivers in hinged plastic case. 
Sizes — 0.8, 1.4, 2, 2.4, 2.9 and 3.8mm £1.75 


5131 NUT DRIVER SET 


>) 
| 13-piece tool set housed in 
attractive moulded plastic 
case with clear sliding cover 

i @ 1 off 5” snipe nose “radio” 
_,| pliers with side cutters @ 1 
| off 4172” side cutters @ 1 off 
| 412” end cutters @ 2 off hex. 
| “Allen” key drivers 2mm and 
| 2.5mm; 2 off cross-point 
“Philips” drivers No. 0 and 
4| No. 1 (with tommy bar) @ 6 
| off precision screwdrivers. 
4, | Sizes from 1mm to 3.5mm @ 


5 precision nut drivers in hinged plastic case. With without + sign 
turning rod. Sizes - 3,3.5,4,4.5and5mm £1.75 Input Impedance 10 Megohms 
5T41 TOOL SET Zero adjust Automatic 
5 precision instruments in hinged plastic case. Sampling time 250 milliseconds 
Crosspoint (Philips) screwdrivers — HO and H1 Hex Temperature range 5C to 50C 
rf i 4 2.51 £1.75 
e: 25 — © PP3 ale 
key wrenches: Sizes =1:5,,2.and:2-S/r(m ‘ Miniature round nose cutters — insulated Power Supply 1 « PP3 or equivalent 9V 
5751 WRENCH SET handles 412 inch length. Order No. YO43. battery 
5 precision wrenches in hinged plastic case. Sizes 7 FLEXY DRIVER Consumption 20mW 
Miniature long nose pliers ~ insulated A flexible shaft screwdriver for those Size 155 ~ 88 ~ 31mm 


- 4, 4.5, 5, 5.5 and 6mm £1.75 


handles 512 inch length. Order No. YO44. awkward to get at screws. Overall length 89/4 


A inch. Order No. FS-1 Flat blade 4mm FS-2 
Miniature bend nose pliers — Cross point No. 1 £1.75 each. \ 
insulated handles 512 inch i 
length. Order No. YO45. 

Miniature end nippers — 


RANGES 

DC Voltage 0-200mV 

0-2-20-200-1000V. Acc. 0.8% é 

AC Voltage 0-200-1000V FI 
@ 


SIGNAL INJECTOR 


Acc. 1.2% DC Current 0-200uA 
0-2-20-200mA, 0-10A. Acc. 1.2% 


sa fy TEomt SRY Pr 


insulated a aero san FE -20¢ 
\ handles 41 inch length. GRIP DRIVER Resistance 0:2.20-200% ohms 
Simple push button operation. Oscillates at Order No. YO46. 8 inch long screwdriver with spring loaded Bi BAL NERY PAESORICE 


700-1kHz with harmonics to 30MHz. 1.4V p/p grip on and to hold screws in position while 
output. Impedance 109. Ideal for trouble 
shooting with audio equipment. One “AA” | 


penlight battery supplied. ono vege £2.50 


Miniature snipe nose pliers with siae 
cutter and sorrated jaws — insulated reaching into those difficult places. 

handles 5 inch length. Order No. Order No. SD-1 Flat blade 4mm 
YO42. SD-2 Cross point No. 0. £1.20 


ALL AT £1.55 each ay 


£45.00 each 
Leather case for 188m £2.50 EACH 


BE 
POSE Doe ANTEX SOLDERING IRONS BA BOX SPANNER SET __- - MULTITESTER 
— MODEL O/NO. PRICE Contains one of each size: OBA, 2BA, 4BA, 6BA, eee 1,000 opv including test leads & 
. Sx 25 watt = 1931 £5.40 8BA. Fixed Chrome Vanadium Steel Shaft in - Battery 


Automcatic levelling. White LED indication. »  CX230 17 watt —-:1972 £5.30 Plastic Handle. O/No. 2057 £4.00 


Minimum width of measuring pulse 30 millisecs. CX250 15 watt 1948 £5.20 
Maximum input frequency 10MHz. ANTEX ST4 IRON STAND 


Input impedance: 100kQ A Chromium plated steel spring — in plastic 
Power consumption 40mA maximum base insulated, with wiper pad. 
Power supply: 45-18 V dc. O/No. 1939 £1.75 


ORDER No. vP97 £10.50 PORTABLE SOLDERING IRON 


12vit. 25 watt. Works from car battery. 2 
core cable with heavy duty croc clips. 
CURRENT/POL CHECKER O/No. 1971 £5.60 
i ’ Ideal outdoor motorist, boat, caravan- 
sh ~ owner. SK1 SOLDERING KIT - for 


AC volts — 0-15-150-500-1,000 
DC volts ~ 0-15-150-500-1,000 


DESOLDERING PUMP 
High suction pump with anti-corrosive casing & 
Teflon nozzle. O/No. 1936 £4.50 
Spare nozzle. O/No. 1937 50p 


OC currents — 0 1ma-150ma 


Resistance — 0.25 K ohms 
100 K ohms 


Dims - 90 


61 ~ 30mm 


CRIMPING SET A crimping tool set 
consisting of a crimping tool suitable for insulated 
miniature work. Kit consists of: 1-15w terminals. Supplied with 34 assorted terminals in 


iron (C240) 3 bits: 3.32”, 5/32", 3/16”. Solder a plastic tray with hinged, transparent lid. 


& heat shunt + Booklet “How to Solder”. CUNARD EAS HT320 MULTITESTER 


Heavy duty test prods with built-in indicators O/No. 1938 £8.00 Facilities for testing transistors 
PICK-UP TOOL 


for testing polarity: indicates whether a.c. or d.c 5 
irror Scale, leads and batts. 
THE THIRD AND FOURTH HAND ° 


S5Vitors00V O/No. ves’ £3.00 
= you always need but SPEC. 


bi have never got until now OC Volt 20,000 O.P.V. 
This helpful unit, with rod AC Volt 8,000 O.P.V. 
8 
4 
\ 


O/No. 1322 OUR PRICE £6.80 onLy 


Spring-loaded “Pearl grip’ pick-up tool for small 
components. Four fingers extend to 14mm dia., 
when plunger -is pressed and close up when 


mounted horizontally on DC Volt: 0-0.1-0.5-25- 


heavy base, crocodile clips retracted. Chrome metal. Pocket clip. 10-50-250- 
Universal tester with ceramic buzzer. Tests attached to rob O/No. VP139_£1.75 
ds. Six ball & 1000v 
diodes, transistors, resistors, capacitors and socket joints give AC Volt: 0-10-50-250- 
continuity. One “AA” penlight battery inie'vorotos |, IC EXTRACTION TOOL "000v 
ae and positions through xtraction is made relatively easy with this too i . 
test eure Hy 2uA $0 also pares The IC is held by specially designed teeth. DC Current eae 
estivolage: attached to rod, 1 212" dia. O/No. 2015 50p z 
Response range 100MQ magnifier giving 2.5* 25mA-0.25A 
Max voltage: 500V i 3 Resistance: 2K-20K-2M-20M Ohms 
Internal resistance: 390k £5.00 uni nagnitication, Helping hand MAINS NEON TESTER/DRIVER ener Ue 
gnifier as ages AF Output: 10dB to + 22dB for 
Length 135mm O/No. VP99 illustrated Has strong transparent handle with insulated (dB 10v AC 
p screwdriver blade & pen type ) he 


pocket clip — rated at 
72"). 
O/No. 2016 55p 


ORDER NO. T402 £5.50 
Without magnifier ORDER NO. T400 £4.75 


UNIVERSAL STAND 
A combined Third & Fourth Hand with 
magnifier and Soldering Iron Stand, all in one 
unit. A must for all who solder and need hands 
free! O/No. 403 £5.50 


As a Trans Tester tests Leakage, 

Current (Iceo), DC Current, 

Amplification, Factor (Hfe) 
Dims: 146 « 95 ~ 55mm 


Order No. 1323 £15.40 


500v max. Length 140mm (5 


SUB-BOX 


A neat swivelling disc provides 
close tolerance — substitution 
resistors of 36 preferred values 
from 5 ohms to 1Kohm. Simply 
fix clips into circuit and swivel 
until optimum result is achieved. 
O/No. VP112 £4.75 


BATTERY TESTER 
Tests all types of battery including 
standard, NICAD, Alkaline, etc. Takes 
all standard sizes including 6V 
lantern batteries and watch/ 
hearing aid cells. Also tests fuses 
and lamps by means of internal 
9V (PP3) battery. Can also be 
used to recharge NICAD 
batteries by means of external 
3-12V d.c. power supply (not 
included). Dims: 185 * 103 x 
Full instructions provided. 30mm (approx.). 
O/No. VP101 £7.00 


D.C. continuity tester for cirtuit checking on 

all low voltage equipment and components. 
Diode checking also possible. Takes two AA 
batteries. 90cm lead has crocodile clip. Body 


length 145mm. O/No. vP100 7F5p 


MINIATURE VICE 
Miniature plastic and metal 
vice with strong suction base 
for portability. Single action 
to secure or release suction. 
Plastic jaws with rubber pads 
20mm wide, open out to Quality Desoldering Pump 
40mm. Dims. 85 < 65 x High Suction with automatic 
60mm approx. ejection. Knurled anti-corrosive 
FANTASTIC VALUE casing and Teflon nozzle. 1.5 metres 


of De-Soldering braid on plastic 
O/No. VP95 ONLY. £1 -60 dispenser. 2 yds (1.83mm) Resin 


Cored Solder on Card. 1 Heat Shunt 
too tweezer Type. 

METRIC & Total Retail Value over £12.00. 

BRITISH 

MEASURES || 


BI-PAK PCB ETCHANT 
AND DRILL KIT Pe 
Complete PCB Kit comprises 
1 Expo Mini Drill 10,000RPM 
12V d.c. incl. 3 collets & 
3 < Twist Bits 
1 Sheet PCB Transfers 210mm ~ 
150mm 
1 Etch Resist Pen 
1 Valb pack FERRIC CHLORIDE 
crystals 
3 sheets copped clad board 
2 sheets Fibreglass copper clad board 
Full instructions for making your 
own PCB boards 
£9 95 Retail Value over £15.00 
R SPECIAL KIT PRICE £9.95 8 Coles NO) Tih. 
CURIS ERIC POWER SUPPLY OUR BI-PAK SPECIAL KIT PRICE 


=z Power supply fits directly into 
AUTOMATIC WIRE STRIPPER 13 amp socket. Fused for £9.95 
Will clamp 5 different sizes of wire, strip and safety. Polarity reversing 


remove the insulation in one single operation. socket. Voltage switch. Lead RATCHET SCREWDRIVER KIT. 


BI-PAK SOLDER— 
DESOLDER KIT 


Kit comprises: O/No. VP80 
1 High Quality 25 Watt 
General Purpose 
Lightweight Soldering 
Iron 240v mains incl. 

3/16" (4.7mm) bit. 1 


6 
! 


Steel tapes in sturdy ABS plastic case. Silk 


wrist strap. These yellow coated convex tapes Accepts wires of dia., 1mm, 1.6mm, 2mm, 2.6mm with multi plug input — 240V 

have inch and metric graduations. Automatic and 3.2mm. Has hardened steel cutting surfaces, AC 50Hz, Output - 3, 4, 5, 6, Comprises 2 standard screwdriver blades 5 & 

push-button return. 2m long x 13mm wide. spring loaded insulated handles. 7.5, 9 & 12V DC Rating - 7mm size. 2 cross point size 4 & 6. 1 Ratchet 
O/No. VP89 £1.75 O/No. 1997 £5.45 300ma MW88. O/No. 137_ ONLY £3.75 handle 5-in-1 Kit O/No. 329B £1.45 each. 


Send your orders to Dept E3 | BI-PAK PO BOX 6 WARE, HERTS Use) youricret cord: ing wsionjWare!3 182 
SHOP AT 3 BALDOCK ST. WARE, HERTS SS Heal re aap be ai a ere ea 
a TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS. Y, Remember you must add VAT at 15% to your 
BARCLAYCARD ALSO ACCEPTED. TEL (0920) 3182. GIRO 388 7006 Toul onde 
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING Postage add 75p per Total order. 
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The prices quoted in my Catalogue are 
below normal trade price — some at only 
one tenth of manufacturers quantity trade. 
Just send large 24p stamped addressed 
envelope for free copy. 


Millions of components: thousands of different lines 
Rechargeable Nickel Cadmium batteries (ex unused equipment) 
AA(HP7) 1.25 volt 500 mA. Set of four £2 
\.1.T. Mercury Wetted relay 20-60 VDC Coil. SPCo. 2 A. 79p or 10 for £7 
Clear L.E.D. illuminates Red, Green or Yellow depending upon polarity/ 


“Rup moetha \& 


current. \ 
Oblong 5 x 2% mm Face 25p or 100 for £23 or 1000 for £200 \ 
5 mm Red Flashing L.E.D. 25p or 10 for £2.25 CH GS) S Wd 

Watch/Calculator/Lighter etc. Mercury Batteries 7] 
RW52 (PX675) RW54 Made by Ray-O-VAC Za /f / W 
RW56 (DH323, WH8) 30p each or wae @ 
RW57, RW58 10 for £2.60, 100 for £21 ¢ 
Uae or Oe vides sb ee Sure! More than 10 tasks The ZX81-FORTH ROM gives 
TO5 or TO18 H inks 10 for 75p, 100 for £6.50, 1000 for £55 F : F ‘ 
Clipover ie are or TO202 Movie 21 x 18mm simultaneously and, Ua elas you a normal keyboard with 3 64 

20p or 10 for £1.80, 100 for £16.50 or 1000 for £155 cases, up to 300 times faster! character buffer and repeat, it 

Heatsink for TO3 or Plastic Power 19p. 10/£17.50, 1000/£165 That's what replacing the basic supports most 16k, 32k, 64k RAM 
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers 35p/36p/40p. ROM with the new Forth does packs, it is fig-FORTH compatible 
10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34. for the ZX81 — and more! and it supports the ZX printer. 
Plessey SL403 3 Watt amp. From Bankrupt source, hence sold as The brains behind the The price, too, is almost 
DURES (ES: | epic ee breakthrough belong to David unbelievable. As a “fit it yourself 

SEND PAYMENT PLUS 17p SAE OR LABEL Husband, and he’s building Eprom’, complete with manual, 
Postal orders/cash — prompt dispatch. : Skywave Software on the strength __ it’s just £25+VAT. Add £3 p&p UK 
Cheques require 9 days from a Tuesday banking to clear. of it. Already orders are flooding (£6 Europe, £12 outside Europe) 
Crossed postal orders and cheques — add 20p handling due to Bank’s in and it's easy t h d d der to th 
increasing ‘commission’ on business accounts. NALOESEe: WIN and send your order to the 


Cheques drawn on Barclay’s Bank not accepted. 


The ZX81-FORTH ROM gives address below. | 
you a totally new system. In A= 
addition to multi-tasking and split 
screen window capability, you 
can also edit a program while 
three or four others are executing, 


schedule tasks to run from 50 SOFTWARE 


Prices you would not believe before inflation! 


BRIAN J. REED 


TRADE COMPONENTS 
ESTABLISHED 28 YEARS 


= 
Skywave 


: ‘ times a second to once a year, and David Husband 
161 St. Johns Hill, Clapham Junction, London SW11 1TQ. with a further modification switch 73 Curzon Road, Bournemouth, 
Open 41 am till 6.30 pm Tues. to Sat. Telephone 01-223 5016 between FORTH and BASIC BH1 4PW, ENGLAND Tel: (0202) 302385. 


International +44 202 302385. 


whenever you like. 


UNIT 19 - WICK INDUSTRIAL 


ESTATE - GORE ROAD - NEW 
ewra MILTON - HANTS - BH25 6SJ 

Telephone: 

NEW MILTON 621195 


FOR QUALITY COMPONENTS 
BY MAIL ORDER 


INSTRUMENT CASES LTD. 


ELecTROVA_LUE ace 


believe the prices. 


19"" Rack mounted, 

Free Standing and 

Plug-in Module frames 

using high quality ex- 

trusions. 

eT Prices from.... £15.00 
Cas + VAT 


High quality Pack-flat 
enclosures with sepa- 
rate Chassis. 

Prices from..... 


2 Part enclosures plus 
Chassis. Hammer Blue 
finish. 

Prices from..... 


Keyboard and Console 
Units. 
Prices from..... £4.90 


ELECTROVALUE LTD 28 St. Jude's Road, Englefield Green, Egham, 
Surrey TW20 OHB Phone Egham (0784) 33603. Telex 264475 
North Branch, 680 Burnage Lane, Manchester M19 1NA 

Phone 061 432 4945 ; 
Please mention this publication when replying 


TRADE AND EXPORT ENQUIRIES WELCOME. 
over 12 years in the enclosure business. 
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Forecasting Europe's 
electronic future 


The European electronics market is 
set to expand by around 7.5 per cent 
in real terms in 1985, compared with 
1984, according to the 12th edition 
of Benn’s Yearbook of West Euro- 
pean Electronics Data, the industry’s 
leading handbook. 

In 1985 the total West European 
electronics market for equipment and 
components will reach $96 billion 
(109) at constant 1983 values, com- 
pared with $89.3 billion (109) in 1984, 
and is forecast to reach $114 billion 
in constant terms by 1988, an annual 
average growth rate 1985-88 of 5.75 
per cent in real terms (figure 1). 


European Electronics 
Market By Sector 
(Constant 1984 Exchange Rates) 


‘Son ‘Source: BENN Yearbook of West European 
Electronics Data Series 
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The yearbook cites a slowdown in 
West European economic growth 
beyond 1985 as the reason for the 
relatively low growth rates 1985-88, 
as Europe follows the USA into an 
economic downturn (on preset con- 
sensus forecasts) in 1986. 
Particularly slow moving sectors in 
the 1985-88 period will be the Office 
Electronic Equipment market, pro- 
jected to grow at an annual average 
growth rate of 2.5 per cent 1985-88, 
and the Consumer Electronics 
market, where only 1.5 per cent per 
annum real growth is expected 
1985-88. 

Fastest growing sector will be Elec- 
tronic Data Processing (including 
computers, personal computers, 
word processing systems, and com- 
puter peripherals) which can enjoy a 
market growth rate of 8.25 per cent 
| per annum in real terms 1985-88, 
taking the total European EDP 
market to $32 billion in 1988. 

The second largest European equip- 
ment market, for Telecommuni- 
cations equipment, will reach some 
$15.3 billion by 1988, assuming 
growth in the order of 6 per cent per 
annum over the period 1985-88. 

The overall component market, 
including active, passive and audio 
components is also projected to 
expand at 6 per cent per annum 
1985-88, taking the combined total to 
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$22.3 billion in 1988. Within the 
component sector, integrated circuits 
and other microcircuits are expected 
to maintain a growth rate of little 
more than 9.5 per cent per annum in 
real terms for the 1985-88 period, 
taking the total IC market (including 
hybrids) to approximately $4.9 billion 
in 1988, after $3.8 billion in 1985, for 
Europe as a whole. The IC market 
(including hybrids) is projected to 
grow by almost 15.5 per cent in 1985 
compared with 1984, when the 
market is estimated at $3.27 billion. 
Other major sectors covered in the 
yearbook include Control and 
Instrumentation, expected to expand 
at some 5.9 per cent per annum 
1985-88, Communications and 
Military equipment, growing at a rate 
of 5.75 per cent in real terms 
1985-88, and Medical and Industrial 


Electronic Equipment, a sector which 
is forecast to increase at a rate of 
approximately 5 per cent per annum 
over 1985-88 period. 

In national terms, the most surpris- 
ing feature is the rise of the United 
Kingdom market to vie with that of 
West Germany in size as the largest 
electronics market in Europe, by 
1988, when the UK market will be 
approximately $25.5 billion in total 
and West Germany $25.6 billion, 
each market representing some 22.5 
per cent of the European total (figure 
2). 

A prime factor in the faster growth 
of the UK market at 6 per cent per 
annum over the period 1985-88, 
compared with 5.25 per cent per 
annum in the FRG, will be the surge 
in the UK EDP market, which is pro- 
jected to overtake the German 
market in size in real terms by 1988, 
when the UK EDP market will be 
$6.8 billion, compared with $6.6 
billion in the FRG; in 1984 the 
respective totals are estimated as 
$4.5 billion in the UK and $4.9 billion 
in FRG. 

However there are strong indications 


European Imports 
of Electronics Products 


(Current Annual Prices & Exchange Rates) 


$bn Source: BENN Yearbook of West European 
Electronics Data Series 


50} wi Prete ace 
$42: 
$ 


WG 
22% 


30 UK 
17% 


FR 
14% 
}T 9% 


ROE 
10 38% 


WEST GERMANY 
UNITED KINGOOM 
FRANCE 


BS. 
boon 


ITALY 
REST OF EUROPE ricore 3 


European Electronics Market By Country 
(Constant 1984 Exchange Rates) 


1984 
$89.3bn 


West 
Germany 
23.0% 


Rest of 


Europe 
26.8% 


1988 
$113.6bn 


Rest of West 
Europe | Germany 
26.9% 22.6% 


Source: BENN Yearbook of West European Electronics Data Series 
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European Exports 
of Electronics Products 


(Current Annual Prices & Exchange Rates) 


Source: BENN Yearbook of West European Electronics Data Series 
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that British manufacturers may not 
benefit from this UK market growth 
to the same extent as importers. An 
analysis of data from the new and 
previous editions of the yearbook 
series shows that imports of elec- 
tronics equipment and components 
have grown at a much faster rate 
than output in the UK over the five 
year period 1979-83 and reveals an 
alarming increase in the UK trade 
deficit in electronics goods compared 
with other European countries. 

At current annual prices and 
exchange rates UK imports in the 
Electronics sector represented 17 per 
cent of total European imports of 
electronics goods in 1979, but had 
increased to 21 per cent of total 
European electronics imports by 1983 
(figure 3). In contrast, the UK’s share 
of European Exports of electronics 
products remained static over the 
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1979-83 period, at approximately 16 
per cent of European total Exports 
(figure 4), valued at $6.1 billion in 
1979 and $7.0 billion in 1983. 

Even more alarmingly, the UK trade 
deficit in the Electronics sector 
increased from $1 billion in 1979 
representing 25 per cent of the total 
European electronics trade deficit, to 
$4.1 billion in 1983 (the latest 
available complete year) representing 
over 45 per cent of the total Euro- 
pean trade deficit in electronics of 
$9.1 billion in 1983 (figure 5). 
Comparative data for other major 
European countries shows that West 
Germany reduced its import pen- 
etration as a percentage of the Euro- 
pean electronics total from 22 per 
cent in 1979 to 21.3 per cent in 1983 
and has run a trade surplus in elec- 
[— ——— 
European Balance of 

Trade in Electronics Products 


Minus Im; 
(Current Annual Prices & Exchange Rates) 


Source: BENN Yearbook of West European Electronics Data Series 
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tronics products throughout the 
whole period 1979-83 inclusive, 
although this reduced from a surplus 
of $1.5 billion in 1979 to a surplus of 
$0.7 billion in 1983. 

France reduced its electronics trading 
deficit from 20.7 per cent of the 
European total in 1979 to 19.6 per 
cent of the European total in 1983, 
although in value terms the deficit 
more than doubled from $0.8 billion 
in 1979 to $1.8 billion in 1983, at cur- 
rent prices and exchange rates. 

The most improved trading perform- 
ance was achieved by Italy, however, 
which reduced its electronics trading 
deficit from over 28 per cent of the 
European total electronics trading 
deficit in 1979 (at $1.2 billion) to 
under 15 per cent of the European 
total electronics deficit in 1983 (at 
$1.3 billion deficit in 1983). 

In output terms (figure 6), the UK 
fared slightly better over the 1979-83 
period, improving its production of 
electronics equipment and com- 
ponents from 17.7 per cent of the 
European total in 1979 to 19.2 per 
cent in 1983. The FRG share of total 
European electronics production fell 
from 28.2 per cent in 1979 to 26.2 


(Current Annual Prices & Exchange Rates) 


Source: BENN Yearbook of West European Electronics Data Series 
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per cent in 1983 and the French 
share fell from 19.8 per cent in 1979 
to 18.5 per cent in 1983; Italy main- 
tained its share of European elec- 
tronics output at approximately 10 
per cent of the total in 1979 and 
1983 (all values at current prices and 
exchange rates per annum). 


This is the end of our 
broadcasts... 


A milestone in the history of British 
broadcasting was reached last 
January when all of the remaining 
BBC 405-line (vhf) transmitters were 
switched off. 

When the 405-line service started in 
1936 it was described as ‘The 
world’s first regular public service of 
high-definition television pro- 
grammes”. The number of viewers 
had been dwindling since the intro- 
duction of the duplicate 625-line 
ultra-high frequency (uhf) colour ser- 
vice in 1969. In its hey-day, the 
405-line network comprised one hun- 
dred and seven transmitters. 

After the formal opening by the 
Postmaster General, Major G.C. 
Tryon on 2nd November 1936, the 
service grew in popularity when the 
BBC screened the first major outside 
broadcast in May 1937, the Coron- 
ation of King George VI. Over 23000 
receivers were in use in September 
1939 when the Alexandra Palace 
transmitter was closed for the war 
years. The service re-opened after 
the war in 1946, screening the Vic- 
tory Parade on the 8th June. 
Television spread throughout the UK 
with stations at Sutton Coldfield 
serving Birmingham and the 
Midlands opening in 1949, Holme 
Moss serving Yorkshire and Lan- 
cashire in 1951, and Kirk O’Shotts 
and Wenvoe serving parts of 
Scotland and Wales in 1952. The 
London transmitter moved to Crystal 
Palace in 1956 to provide a better 
signal to London and the Home 
Counties. 
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Software availability 
slammed... 


Although one in every four homes in 
Britain has a computer, the Con- 
sumers’ Association reports that the 
ready availability of software is 
deplorable. In a guide to software, 
the association says that most com- 
puter retailers, on average, stock only 
the twelve best-selling software 
packages. Over 3000 programs have 
been produced for the Spectrum, 
but even the largest stores have only 
about one hundred of these on the 
shelf. 


...and hardware in decline 


This year may well prove to be a 
watershed for many computer 
companies. Sales of home com- 
puters last December did not reach 
the expected figures and were even 
slightly below those for the corre- 
sponding period in 1983. Only win- 
ners were Sinclair, with the 
Spectrum outselling almost all other 
computers together. It is reported, 
however, that the OL is doing badly. 
Towards the end of last year, Sinclair 
were shipping 100 000 Spectrums a 
month, while total output of OLs for 
the year is claimed to be 40 000. 

It is also reported that Acorn are 
doing badly, with the BBC micro 
taking a nosedive. The Acorn Elec- 
tron is still number three in the UK 
but well behind Sinclair and Com- 
modore. 

A British company that did well in 
1984 is Amstrad whose hi-fi style 
micro comes complete with tape 
drive and monitor. 

Oric, however, found the ground too 
hot in the UK and has all but left 
these shores, hoping to do better in 
France where its Atmos was voted 
the best micro in 1983. 

The big losers are undoubtedly the 
Japanese whose much heralded 
identikit MSX machines have so far 
failed to get off the ground. Toshiba, 
for instance, imported 40 000 MSX 
machines and estimated in January 
to have sold about 20 000. The prob- 
lems with the MSX seem to be four- 
fold: they look obsolescent; they 
suffer from a serious shortage of 
software; there is a distinct lack of 
market awareness; they are too 
expensive (at an average price of 
£280 they are no bargain compared 
to the £180 Spectrum+ or the £190 
Commodore 64). 


Marconi enters cellular 
radio market 


Marconi Mobile Radio, a division of 
Marconi Communication Systems 
Limited, has announced its entry into 
the Cellular Radiophone market. 

The new Marconiphone Cellular 
products include a choice of two 
vehicle mounted sets, and a modern 
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cordless personal radiophone that 
has battery charging facilities. This 
new equipment meets all the 
demands of modern Cellular 
Radiophones, including a wide range 
of standard telephone facilities, an 
electronic memory that stores the 
thirty most often called numbers, 
hand-free dialling, conferencing, and 
a call redirect facility. Other options 
are to follow. 

To satisfy the growing cellular 
radiophone market, Marconi are 
further expanding their national 
radiophone sales and service centres, 
particularly in London, where their 
Wembley centre will be able to 
handle over one hundred car instal- 
lations per week. 


Optical mouse 


Disk drive manufacturer Shugart Cor- 
poration has introduced an optical 
mouse, a palm-sized device used to 
position a cursor on a microcom- 
puter screen. 

The optical mouse offers several 
advantages over mechanical devices. 
Since the optical mouse has no 
moving parts, it is more reliable, does 
not require periodic maintenance, 
and is lighter and quieter than 
mechanical units. The Shugart pro- 
duct is also more reliable than most 
other optical mice since it has no 
internal mirrors to adjust. 

The Shugart mouse can be moved 
up to twenty-five inches per second 
without affecting cursor positioning 
accuracy. It also features 200 pulse 
edges per inch to accommodate high 
resolution graphics. It is available 
with parallel, serial, or RS232C 


interfaces. 
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A sound conference 


The International Telecommunication 
Union's (ITU) regional administrative 
radio conference to plan the use of 
the 87.5. ..108 MHz VHF sound 
broadcasting band, which ended last 
December, involved about 100 
countries in Western and Eastern 
Europe (including the whole of the 
USSR) plus Iran and Afghanistan, 
and the whole of Africa. Is has 
established a broadcasting plan for 
the entire area: the Final Acts will 
come into force on 1 July 1987. 
The UK delegation was led by 
officials from the DTI’s Radio 
Regulatory Division, and included 
representatives from the Home Office 
Broadcasting Department, the BBC, 
the IBA, and the Civil Aviation 
Authority. 
The UK’s objectives for the con- 
ference were: 
Mi to secure a further two national 
VHF networks, one to enable 
BBC Radio 1 and Radio 2 to have 
separate frequencies, and the other 
for the introduction of a new 
independent national radio service; 
@ the provision of additional fre- 
quencies for the development of 
BBC and independent local radio; 
i the maintenance of the existing 
VHF networks and improvements 
to their coverage. 
These objectives were accepted with 
only very minor modifications, and 
the plan thus establishes the 
regulatory framework within which 
present and future VHF sound broad- 
casting in the UK can be developed. 


SERT twenty years old 


The Society of Electronic & Radio 
Technicians, SERT, celebrated its 
twentieth anniversary last month. It 
was established in 1965 to provide 
professional services both for Tech- 
nician Engineers and for Engineering 
Technicians. Today, the society has 
over 8500 members in the UK and 
many countries overseas, while its 
activities range from local and 
regional meetings for members to 
the organizing of major electronics 
related symposia that attracted par- 
ticipants from Europe and the USA. 
One’ of the prime objectives of the 
SERT has always been to gain 
recognition of the standards of its 
corporate members by industry and 
the general public. As a nominating 
body of the Engineering Council, it 
shares with the Council the desire to 
establish standards of competence 
for all engineering staff. 


Exit for silicon? 


The end may be in sight for silicon, 
the semiconductor material that 
made the computer boom possible 
and gave its name to‘ California’s 
‘Silicon Valley’. Use of gallium 
arsenide (GaAs) in semiconductors, a 
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faster, harder substance, will multiply 
nearly tenfold by 1992, according to 
a new study by Frost & Sullivan. 
The Gallium Arsenide Semiconductor 
Market (# 1352) notes that in many 
fields GaAs semiconductors are in an 
excellent position to challenge silicon 
ones, and the technology is headed 
in that direction. Integrated circuits 
will be the major market because of 
several material factors: 
@ in lower field intensities, the 
greater electron mobility of GaAs 
could translate into (processing) 
speeds ranging from three to ten 
times as fast as silicon at similar 
power; 
i GaAs can be operated at much 
higher temperatures than silicon 
— an important reliability 
characteristic; 
H GaAs has superior radiation resist- 
ance, important for hazardous and 
harsh radiating environments: this is 
of particular note for satellite appli- 
cations. 
The main applications for GaAs 
semiconductors lie in communi- 
cations: satellite broadcasting 
systems, cellular radio, digital audio, 
and television. 


World database 


Comprehensive and up-to-date infor- 
mation on products, skills, 
knowledge, and facilities provided by 
the UK’s universities, colleges, and 
research establishments will be 
available throughout the world from 
a computer database being set up in 
the Scottish Development Agency’s 
newly-completed technology centre 
on the St Andrews University 
campus. 

Financial backing for the ‘project, 
which will be marketed by Catermill 
Publishing, has come from the SDA, 
Electra Investment Trust, and the 

| Longman Group. 

Among the subjects to be covered 
are the life and physical sciences, 
medicine, biotechnology, electronics, 
and engineering. The database is 
expected to be available to industrial 
users within a year, but work on 
gathering data has already started. 
(LPS) 


MIQAL to the aid 


Paisley College of Technology has 
been given Government approval to 
set up a unique education and train- 
ing centre for Scotland’s electronics 
industry. 

The £0.5 million Microelectronics and 
Quality Assurance Laboratory 
(MIQAL — pronounced Michael) will 
be based in the college’s Department 
of Electrical and Electronic Engineer- 
ing, and will be funded jointly by the 
Scottish Education Department, the 


SDA, and by the electronics industry 
itself. 

Several leading companies — Ferran- 
ti, IBM, Barr & Stroud, Burroughs 
Machines, Hughes Microelectronics, 
Hewlett Packard, and Digital Equip- 
ment Corporation — as well as the 
Engineering Industry Training Board, 
have already committed a total of 
£75 000 to the project, with other 
companies expected to follow in the 
near future. 

MIQAL offers an extensive range of 
education and training courses 
specifically designed to meet the 
needs of Scotland’s fastest growing 
industrial sector. With microelec- 
tronics scheduled to undergo still 
further expansion in Scotland by 
1990, the Centre will play an increas- 
ingly important role, according to its 
creator, Professor Lionel Davis, Head 
of Paisley’s Department of Electrical 
and Electronic Engineering. 


Decision time.. . 


The London-based International 
Maritime Satellite Organization 
(INMARSAT) expects to make a 
decision early this year on who will 
build its next generation of maritime 
communication satellites. 

Two international consortia have bid 
to provide the organization with up 
to nine satellites. One is headed by 
British Aerospace in partnership with 
the Hughes Aircraft Company of the 
US and Satcom International of 
France. The other is headed by 
Britain's Marconi group and made up 
of the Ford Aerospace and Com- 
munications Corporation of the US 
and Aerospatiale of France. 
INMARSAT'’s first generation satellite 
system is now linked with more than 
3000 earth stations mounted on 
ocean-going vessels, off-shore oilrigs, 
seismic survey ships, fishing boats, 
ice breaker, cable laying ships, and 
shipping company offices. (LPS) 


The roll-up, fold-up battery 


Rechargeable batteries of the future, 
big enough to drive a car, and yet 
small enough for ordinary home use, 
are likely to be completely solid and 
capable of being rolled up like stick- 
ing tape or made in flat sheets and 
folded. 

This is the prospect held out by a 
new project just launched by scien- 
tists at the UK Atomic Energy 
Authority’s Harwell research 
laboratory. Their work to find the 
right materials and technology to 
enable solid batteries to be offered in 
any shape or size is being sponsored 
by battery users, manufacturers, and 
materials specialists. 

According to a UKAEA spokesman, 
the project will provide the basic 
technology for the manufacture of 
all-solid batteries. These are likely to 
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be made from lithium and vanadium 
oxide instead of the lead and nickel- 
iron of conventional batteries. 
Harwell’s applied electrochemistry 
centre has already shown that its 
new type of battery cells do work. 
Using foil-thin strips for the com- 
ponents, a complete cell need be 
only 0.22 mm thick, and this is likely 
to be reduced further still. 

Harwell has been working on solid 
batteries for some time. With help 
from Denmark, the EEC, and several 
universities, is has been studying the 
possible use of lithium batteries to 
drive cars. (LPS) 


People 


Gordon Parker, BSc, C Eng, MIEE, 
Head of BBC’s Engineering Designs 
Department, retired on 11 January 
and was succeeded by lan Millar, 
MA, until then Head of Studio 
Group. 


New show for electronics in 
retailing 

The new electronic retailing and 
distribution exhibition, Retail ‘85, 
covering innovations in electronic 
retailing and all the equipment rel- 
evant to modern competitive trading, 
is to be held at the Kensington 
Exhibition Centre, London, from 16 
to 18 April 1985. 

The equipment on display is also 
expected to be of interest to other 
businesses where cash and stock 
control, display and security are 
important considerations. These 
include the catering and hotal 
industry, cash and carry outlets, the 
motor trade, and petrol filling 
stations. (LPS) 
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Grand Unification: for and 
against 

During the past few years two 
important events in fundamental par- 
ticle physics have provided evidence 
on the one hand for and on the 
other against grand unified theories, 
known as GUTs for short, which 
seek to explain all the fundamental 
particles of matter and all the forces 
of nature in the same mathematical 
terms. The first event is really a non- 
event: it is the failure of physicists so 
far to detect proton decay. The 
second is the production and identi- 
fication of particles called W and Z 
bosons, findings which strengthen 
the case for GUTs perhaps more 
than it is weakened by the failure to 
find protons decaying. 


Protons, the positively-charged par- 
ticles in atomic nuclei, certainly have 
very long lives. They last for billions 
of years before they decay, losing 
mass as energy and changing into 
other particles. In fact it is still 
uncertain whether protons do decay. 
Scientists in India, Europe and 
America have set up experiments 
deep underground with sensitive 
detectors to search for proton decay. 
The reason for siting the experiments 
underground, in a disused gold-mine 
in India, in the Mont Blanc tunnel in 
Europe and in a salt mine in North 
America, is that it prevents the 
detectors being confused by the 
arrival of highly energetic particles in 
cosmic rays from outer space. No 
event generally accepted by 
physicists as being due to proton 
decay has yet been detected by any 
of the scientific teams. 

The failure to detect proton decay is 
important to grand unification theory. 
There are several reasons for wishing 
to observe it, among them the fact 
that it probably happened a lot in 
the first fraction of a second after 
the ‘big bang’ in which the universe 
began. Observing proton decay 
would provide a replay of one of the 
more important events of that all- 
important earliest epoch. 

Equally important is the evidence 
that proton decay would provide for 
symmetry and unity in nature. If pro- 
tons decay, then the particles of 
which protons themselves are made 
up, namely quarks, have to be 
transformed into others called lep- 
tons, the generic name for particles 
such as electrons. Quarks and lep- 
tons are now believed to be the only 
two truly fundamental types of par- 
ticles, and groupings of various types 
of quarks on the one hand and lep- 


shows that quarks can be trans- 
formed into leptons, then the unifica- 
tion of all forms of matter is in sight. 
For proton decay to mean that 
quarks and leptons are inter- 
changeable, however, implies an 
average lifetime for protons before 
they decay of about 1031 years. The 
more the observed lifetime of the 
proton exceeds this span, the less 
likely it is that quarks and leptons are 
interchangeable and the further the 
unification of matter which depends 
upon it recedes. 

So, the failure of physicists to agree 
that they have found decaying pro- 
tons in any experiment so far, and 
the consequent implication that the 
lifetime of the proton is longer than 
had been thought (statistics show 
that they should have found several 
decaying by now if the lifetime was 
as predicted) does not encourage 
GUTs. But while the physicists 
involved have been taking one step 
back from GUTs, other groups may 
be said to have taken two steps for- 
ward with their identification of the 
W and Z bosons. 

To understand why this is so import- 
ant, you need first to understand 
how far unification of the forces of 
nature has proceeded. Matter is held 
together by four forces: gravitation, 
electromagnetism, and the strong 
and weak nuclear forces. The great 
physicist James Clerk Maxwell 
unified the hitherto separate elec- 
trical and magnetic forces into one in 
the 19th century. Just over ten years 
ago particle physicists Abdus Salam 
in the UK and Steven Weinburg and 
Sheldon Glashow in the USA con- 
structed a theory which unified the 
electromagnetic and weak nuclear 
forces. To prove it meant that par- 
ticles, the so-called W and Z bosons 
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which the theory predicted must 
exist, had to be found. 

The electromagnetic force between 
particles is carried by other particles, 
photons. If, as Salam, Weinberg and 
Glashow predicted, weak and elec- 
tromagnetic forces are really just two 
manifestations of the same thing, 
the weak nuclear force should also 
be mediated by particles, the W and 
Z bosons. 

W bosons must be very heavy and 
so operate over very short distances. 
It requires very high energies to 
create W bosons that are not locked 
up inside atomic nuclei and that fly 
about freely enough and for long 
enough to be observed. Such 
energies were not available at the 
time when Salam, Weinberg and 
Glashow put forward their theory. 
But the energies needed to liberate 
detectable W and Z bosons have 
now been produced at the European 
Laboratory for Particle Physics, 
CERN, near Geneva. 

The experiments involved colliding a 
beam of protons circulating inside 
the Super Proton Synchroton (SPS) 
with a beam of anti-protons cir- 
culating in the opposite direction. 
Each proton is made of three quarks 
and each anti-proton of three anti- 
quarks. When quark and anti-quark 
collide they annihilate each other and 
release enough energy to create par- 
ticles as heavy as the W and Z 
bosons. 

On 20th January 1983 CERN 
announced that, among some 10 
collisions of particles observed in 
their proton-anti-proton colliding 
experiments, they had seen the 
characteristic signature of W bosons 
in just five. These observations were 
made by one of the two teams of 
scientists working with the SPS 
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proton-anti-proton collider, the team 
known as UA1. Soon after, four more 
such events were reported by the 
second team, UA2. Some 80 W 
bosons have now been seen and 
very recently five Z bosons have 
been identified. 

The remarkable discovery rewarded 
six years of intense activity at CERN 
and on the part of the British par- 
ticipators in the CERN experiment, 
from the Rutherford-Appleton 
laboratory near Oxford, Queen Mary 
College in the University of London, 
and Birmingham University. 
Altogether, 120 international 
physicists, including 22 from the UK 
are involved in UA1. Their experiment 


-uses a chamber that records the 


tracks of all the charged particles 
from the collisions of protons and 
anti-protons. Surrounding it are two 
arrays of counters to measure the 
energies of all the particles produced 
by the collision. One array measures 
the energies of leptons, the other the 
energies of strongly-interacting 
nuclear particles such as protons and 
neutrons. 

This second array, called a Hadronic 
calorimeter, was built by the three 
UK scientific groups. It consists of 
seven thousand sheets of scin- 
tillators, detectors that scintillate 


| when struck by the particles, with 
| instrumentation to record and 


measure the energy of the impacts. 
The UK scientists also produced an 
electronic processor to measure the 
energy of impacts and to decide 
electronically whether or not they 
should be recorded. This vital part of 
the apparatus enables the 
experimenters to select, from the 
thousands of events produced every 
second by the colliding beams, just 
those that merit study. 

The W boson is so heavy, about 

80 times the mass of a proton, that 
it is created in a state of rest out of 
the energy of quark-anti-quark collis- 
ion. It is unstable and decays almost 
immediately to lighter particles. One 
way in which it decays, which can 
be detected, is to form two particles 
— an electron and an anti-neutrino. 
Only the electron is discerned when 
this happens, because neutrinos can- 
not be detected by conventional 
means. So what should be discern- 
able in this mode of decay is a high- 
energy electron track going off in 
one direction with, most unusually, 
nothing complementing it in the 
other direction. What has really hap- 
pened is that while the high-energy 
electron has gone off in one direc- 
tion carrying a momentum of 40 GeV 
(giga-electronvolts), half the energy 
of the W boson it came from, an 
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anti-neutrino has gone off, undetec- 
tably, in exactly the opposite direc- 
tion with a balancing momentum of 
40 GeV. In the UA1 group's first 
experiments 800 000 events were 
recorded: on magnetic tape; com- 
puter selection picked out 40 of 
them, and careful scanning of those 
produced just five that showed 
exactly the right characteristics, with 
high-energy electrons going off in 
one direction and a large amount of 
momentum clearly missing in the 
opposite direction. 

Discovery of the W particle was 
followed in May by four events to do 
with Z particles. The Z particle is 
similar to the W but carries no 
charge and is slightly heavier. It is 
expected to be produced ten times 
less frequently by collisions between 
protons and anti-protons than is the 
W particle, which explains why the Z 
took longer to find, although its 
signature is equally distinctive. 

Most physicists agree that the identi- 
fication of the W boson cements the 
bond between the electromagnetic 
and weak nuclear forces. The next 
step in grand unification is to try to 
demonstrate that the strong nuclear 
force and the weak/electromagnetic 
forces are mediated by particles in 
the same way. A theory of the 
action of the strong force involving 
its mediation by particles, called 
gluons, already exists and it may be 
possible to confirm their existence 
experimentally. So far, however, 
physicists have made little progress 
towards assimilating the fourth force, 
gravitation, into a grand unified 
scheme of things. 


Staniforth Webb (938 S) 


IT training for UK and 
overseas students 


British industry has already pledged 
more than £10 million to set up an 
Institute of Information Technology 
capable of training 6000 people each 
year in IT skills. The proposed 
institute will train students from 
home and abroad. 

Sir Henry Chilver, principal of the 
Cranfield Institute of Technology, 
which runs courses for the govern- 
ment and the private sector in 
science, technology, and manage- 
ment studies, said recently that plans 
were now at an advanced stage. The 
institute would be set up in Milton 
Keynes where a wide range of IT 
services are already being developed 
for offices, homes, commerce, and 
industry. 

The institute will be a wholly 
independent body but linked with 
nearby Cranfield in the field of pro- 
duction technology. 

The first students will begin studies 
on short courses while on leave from 
their regular employment towards the 
end of this year. 

By 1990 the aim is to have an annual 
output of 800 undergraduates, 500 
postgraduate doctoral and master- 
degree students, and up to 5000 
students on in-career short courses. 
Among the British IT manufacturers 
and user companies now concerned 
in the institute's planning stage are 
BICC, Thorn-EMI, Racal Electronics, 
Plessey, STC, Ferranti, British 
Telecom, Cable and Wireless, Acorn 
Computers, and Longman Publishers. 
(LPS) 
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we let you In 
on the secret 
behind one of 
TV's special 
effects of the 
moment 
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Science fiction writers are hampered only by their own imaginations, 
which generally means that they are very little hampered indeed. 
Movie-makers, on the other hand, are often forced to take reality into 
consideration and do the best possible job with the tools that are 
available. Most of them, fortunately, succeed in making their films 
sufficiently ‘unearthly’ with special effects. Special effects also serve 
to enhance more ordinary films or TV shows, one of the most 
popular at the moment being a computer that thinks it is a car. 
Inspired by certain science fiction movies and our automotive friend 
we came up with a special effect unit of our own. 


Movie makers and TV show producers 
feel justified in doing almost anything to 
draw a big audience or improve their 


ratings. One of the more popular of these 


‘special effects’ shows at the moment has 
a fully-computerised car as its hero. This 
car (we will refrain from telling you that it 
is called K.ITT. as that would be advertis- 
ing) has a series of lights running across 
its bonnet to simulate a ‘scanner’. We all 
know, of course, that it is nothing of the 
sort but that does not detract from the 
effect. 

Many special effects are very simple 
when the ‘trick’ is known. The ‘KITT scan- 
ner’, for instance, is simply a row of lights 
flashing in sequence one after another. As 
the photograph shows, this does not 
involve anything very complicated. Much 
of the circuit is repeated eight times. But 
before we get ahead of ourselves let us 
have a look at the actual circuit diagram. 


The circuit 


The operation of the circuit is easy to 
follow. When the power is applied the 
switch-on reset circuit, consisting of C4 
and R19, takes pin 1 (Preset Enable) of 
counter IC3 high for a short time. The data 
presented to the parallel inputs, Il...14, is 
loaded into the counter. All four of these 
inputs are grounded so IC3 is reset to 
zero. This has the effect that the circuit 


always starts from the same condition, 
except for the state of flip-flop N2/N3. 

As long as the circuit is powered the 
oscillator based on N4 provides a clock 
signal for the 4029, with the frequency 
being preset by means of Pl. The count in 
IC3 is incremented by each clock pulse 
and is continually output via QA, QB and 
QC. Each of these outputs is connected to 
a corresponding input in IC2. This binary 
information is decoded by the 4028 so one 
of its outputs is continually high. The 4029 
always starts from a count of zero so this 
means that the first output of IC2 to be 
high will be pin 3 (‘0’). Each successive 
clock pulse from N4 then causes the next 
of the 4028’s outputs to go high, and the 
previous one to return low, of course. 
When output ‘7’ of IC2 goes high this 
signal is fed via N1 to flip-flop N2/N3 
causing it to toggle. As a result pin 10 of 
IC3 is taken low so the 4029 starts to 
count down. When it reaches zero the CO 
output causes N2/N3 to flip again so IC3 
starts counting up. 

Each of IC2’s outputs (‘0’.. “7’) is con- 
nected to the exact same sort of circuit. 
When an output goes high the appro- 
priate switching transistor, T9...T16, 
causes the corresponding driver transistor, 
T1...T8, to conduct so one of the lamps 
lights. The result is that each of Lal... La8 
lights, one after the other, first in rising 
sequence, then falling, then rising again, 
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. T8 = BD 139 
T9 ... T16 = BC547B 


N1... N4=1C1 = 4093 


Lal... La8=12V,< 10W 
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Figure 1. The circuit 


diagram and the photo- 
graph attest to the 
simplicity of the circuit. 
The electronics itself uses 
very little power, most of 
it being consumed by the 
eight lamps. The tran- 
sistors will be overloaded 
if the lamps used have a 
higher power rating than 
the one stated in the 
drawing. 
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Parts list 


Resistors: 


R1...R8,R17 = 470 Q 
R9...R16 = 15k 


R18 = 47k 

R19 = 100 k 

R20 = 100 Q 

P1 = 250 k preset 
Capacitors: 

C1 = 100 p/25 V 
C2,C4 = 100 n 


C3 = 2.2 u/16 V 


Semiconductors: 

D1 = 1N4148 
T1...78 = BD 139 
T9...T16 = BC 547B 


IC1 = 4093 
IC2 = 4028 
IC3 = 4029 
IC4 = 78L05 


Miscellaneous: 


F1 = fuse, 1 A slow blow, 
with PCB-mounting fuse 
holder 

La1...La8 = light bulb, 
12 V/10 W max. 

S1 = single-pole single 
throw switch 


Figure 2. The scanner can 
be assembled on this 
printed circuit board (EPS 
No. 85025). Do not forget 
to insert the short wire 
link between IC1 and IC2. 
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and so on. The speed at which this occurs 
is determined by the position of Pl. 

The circuit requires a power source of 

12 V dc., such as a car battery, and its cur- 
rent consumption will be about 25 mA. 
The regulated 5 V needed for IC1...1C3 

is provided by IC4. Incidentally, the 
switching transistors (T9...T16) need only 
a single common collector resistor as only 
one of them conducts at any one time. 


Construction and calibration 


Assembling the circuit for the KITT scan- 
ner is simply a matter of soldering all the 
components onto the printed circuit board 
whose design is shown in figure 2. The 
mechanical section is no more difficult. 
The photograph shows how our prototype 
was put together. Each lamp is mounted 
in its own section in the reflector. The 
reflector is made of a number of pieces of 
tin soldered together. The wall between 
two lamps is not vertical; it consists of two 
pieces of tin soldered together in a ‘V’ 
shape with the free ends soldered to the 


floor of the reflector. Do not make these 
walls finish flush with the top of the reflec- 
tor as we have done. The lamps will seem 
to run into each other better if the walls 
only extend about 2/3 to 3/4 of this 
height. A sheet of perspex was fitted in 
front of the reflector and this was covered 
with red tape. x 

The only variable component in the scan- 
ner is preset Pl. This is ‘calibrated’ by 
adjusting it until the lamps flash at a 
speed that you find pleasing. 


A final point... 


...about using the circuit. As any 
policeman will tell you, not just anybody 
is legally permitted to fit flashing lights to 
their car, even if they are not blue. That 
means that the ‘scanner’ as shown on the 
TV show is illegal in most parts of the 
world. Elektor readers are imaginative, 
however, and we are sure you can come 
up with an even more innovative use for 
this KITT scanner. 


AXL ampli 


The AXL amplifier described here is intended for operation in class A, 
AB, or B. Its design specification stipulated that it should be 


AXL amplifier 
elektor march 1985 


This photograph 

of two AXLs forming a 
stereo amplifier shows 
how the printed circuit 
boards, the MOSFETs, the 
aluminium bracket, and 
the heat sink are con- 
nected together. 


ier 


class A, B or 
AB 


reasonably compact, reliable, robust, and relatively inexpensive to 
build. It is suitable for use as a power amplifier for electrostatic 
headphones, in an active loudspeaker system, or in a small hi-fi 


installation. 


The classification of an amplifier depends 
on the portion of the input current cycle 
during which output current flows. In 
class A amplifiers, output current flows 
over the whole of the input current cycle. 
These amplifiers have low distortion and 
low efficiency. In class B amplifiers the 
output current is cut off at zero input 
signal, so that a half-wave rectified output 
is produced. Such amplifiers are very effi- 
cient but suffer from cross-over distortion. 
In class AB amplifiers the output current 
flows for more than half but less than the 
whole of the input cycle. At low input- 
signal levels class AB amplifiers tend to 
operate in class A, and at high input- 
signal levels as class B amplifiers. 

Power amplifiers commonly work in push- 
pull, that is, they use two matched devices 
in such a way that they operate with a 
180° phase difference. The output circuits 
combine the separate outputs in phase. 
When complementary transistors are used 
in the two halves, no phase shift is 
required in the inputs. If both halves of 
the stage are active simultaneously, they 


Technical data 


Input sensitivity 


Input impedance 
Power gain 
Output power 


Dissipation 
(no signal 
condition) 


Frequency response| 


Harmonic distortion 
(primarily 2nd 
harmonic) 


Damping factor 


790 MV. ms for 25 W into 8 Q 
700 MVims for 40 W into 4 Q 
5 kQ 
25 dB 
15 W into 8 2 class A — full drive 
7 W into 4Qf quiescent current: 1 A 
2 W into 8 Si class A — reduced drive 
1 W into 4 Q J quiescent current: 350 mA 


40 W into 4 2} 01985 AB — full drive 
50 W into 8 Q | class B 
70 W into 4 Q § quiescent current: 100 mA 


65 W — class A with quiescent current of 1A 
and supply voltage of + 32 V 
23 W — class A with quiescent current of 350 mA 
and supply voltage of + 32 V 
9 W — class B with quiescent current of 100 mA 
and supply voltage of 2x 45...50 V 


13 Hz...65 kHz at —3 dB class A) 600 Q source 
20 Hz...20 kHz at —3 dB class B § impedance 
<0.02 per cent in frequency range 

20 Hz...20 kHz 


100 (at 1 W output at 100 Hz) 


3-27 


AXL amplifier 
elektor march 1985 


Figure 1. The circuit 
diagram of the AXL 
amplifier. 


715,716 1.710 
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provide equal contributions to the output 
current; this is the case in class A gper- 
ation. In class B operation only one half of 
the stage is active at any one time, and 
this depends on the polarity of the output 
current. 

A predetermined mode of operation, A, B, 
or AB, is effected by suitably adjusting the 
quiescent current (that is, the current 
under no signal conditions) through the 
output stage. The quiescent current flows 
through both halves of the output stage. 
Each change in the current with respect 
to the quiescent current in each half of 
the stage contributes to the output cur- 
rent. In class A operation, the quiescent 
current is so high, and the output current 
so low, that both halves of the output 
stage are on all the time. In class B oper- 
ation, the quiescent current is, in theory at 
least, zero. In class AB operation, the 
quiescent current is set to a level which is 
appreciably higher than in class B, but 
much lower than in class A. 

Because of the heavy demands on the 
power supply and cooling, a class A 
amplifier is considerably dearer per watt 
output power than a class B amplifier. But, 
since the reproduction in class A is better 
than in class B, it seems logical to opt for 
a compromise: that is, class AB! This 
becomes even more attractive when you 
realize that during the reproduction of 
both music and speech full output is 


1 


T1114 


required during very short periods only. 
With a well-chosen quiescent current, the 
amplifier therefore sometimes works in 
class A (ow inputs) and sometimes in 
class AB (high inputs). The consequent 
increase in distortion as compared with 
that in class A operation is measurable, 
but not audible. 

As to the question of rated power output, 
both the Crescendo (Z/ektor December 
1982) and the Mini Crescendo (E/ektor — 
May 1984) appear to meet a need, at least 
according to many readers’ letters. But 
bearing in mind the design specification 
mentioned before, we modelled the AXL 
amplifier on the Mini Crescendo, resulting 
in a symmetrical circuit with two com- 
plementary MOSFETs in the output stage. 
Both as regards costs and dimensions, the 
case, the power supply, and the heat sinks 
are comparable to those in the Mini 
Crescendo. 


Circuit 

As most amplifiers, the AXL may be split 
into an input stage, voltage amplifiers, and 
an output stage. As shown in figure 1, the 
input stage consists of a dual symmetrical 
differential amplifier. The two transistors 
normally constituting a differential ampli- 
fier are formed by cascodes T1-T5, T2-T6, 
and T3-T7, T4-T8 respectively. A cascode 
is a super-transistor in which there is only 


D6 
1N4148)_L---|T16 


Ee 


100 220n 
40V 30 V 
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negligible feedback from collector to 2a AXL amplifier 
base. Furthermore, the collector of such a Sishior man aye 
transistor is an almost ideal current ESTE 

source. 

The output voltages of the differential 
amplifiers are present across resistors R13 
and R14 from where they are applied to 
driver stages Tl] and T12 via emitter 
followers T9 and T10. Note that the collec- 
tors of the emitter followers are con- 
veniently connected to zener diodes Dl 
and D2 which are required to ensure (0) L 
proper balance between the two sections (0) is L 
of the dual input circuit. eat (0) sR 
In contrast to the two Crescendos, drivers earthing 
Tll and T12 are not connected ina re 
cascode circuit, because the output stage 

here is voltage-controlled via complemen- 

tary emitter follower T13+T14. This dual B1 
stage can draw a sufficiently high current 

via R22. This arrangement obviates the 


B80C10000 OL 
85027-2a (—)R 


need of using the input capacitance of the b 1AtT) Figure 2. Various power 


MOSFETs for frequency compensation. 
This compensation is now obtained via 
Miller capacitors C7 and C8, which in 
essence are connected between base and 
collector of Tll and T12 respectively. 
There is, therefore, a deliberate feedback 
from output to input of the drivers, and 
the aim of a cascode circuit is precisely to 
prevent such feedback. Current amplifi- 
cation in this arrangement is low, and this 
is the reason that emitter followers T9 and 
T10 have been added. 

The collectors of the drivers are intercon- 
nected via network Pl-C9-D7-D8, which 
serves to adjust the quiescent current to 
the required level. The diodes provide 
temperature compensation for the current 
set by Pl; they derive their temperature 
essentially from the heat sinks of T13 and 
T14. The stability with temperature of the 
quiescent current is not of paramount 
importance in view of the excellent 
thermo-electronic properties of the 
MOSFETs. 

The parallel combination of R20 and R2l (O)usR 
forms the load of the driver stages. The 
values of these resistors have been 
chosen such that on the one hand the 
voltage amplification of the drivers is 
reasonably high, and on the other that the 
contribution of these resistors (via the cur- Cc 


central 
earthing 
point 


B1,B2= B80C10000 R 
85027-2b 


rent amplification mechanism of T13+T14) A— 

to the gate contro] impedances of T15 and H 

T16 is negligible (that is, with respect to 

R23+R25 and R24+R26 respectively). ...50V 
As already mentioned, the output stages ' Vo 
of the AXL amplifier are voltage con- seaten (+)R 
trolled, because that gives an even better 

linearity than current drive. It also keeps 

the output impedance, without feedback, ! 

lower. The improved linearity and lower (0)L 
output impedance result in very good (0)isL 
overall performance with a low feedback (0)isR 
factor. And that is desirable, because (0)R 
feedback is and remains a necessary evil. Sa 

Diodes D3...D6 provide simple, but ef- point 

ficient current limiting of the MOSFETs. 

Network R29/C14 improves the stability B1= B80C 10000 OL 
under no-load conditions. Resistors R27 85027-2c (—)R 
and R28 act as stabilizers of the direct cur- 45...50V 


rent setting of the output stages. Network 


supplies for the AXL: 

common-or-garden (2a); 
de luxe (2b); and for use 
in class B operation (2c), 
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Figure 3. The printed cir- 
cuit board of the AXL 
amplifier. 
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L1/R30 reduces to some extent the 
capacitive load at the negative-feedback 
take-off point. The feedback is applied to 
the input stages via R4. Capacitors 
Cl0...C13 provide decoupling of the 
supply lines. 

The parallel combination Cl-C2-C3, in 
conjunction with Rl, provides a filter for 
d.c. and very low frequency signals. Filter 
R2/C4 prevents signals above about 

60 kHz from reaching the input stages. 


Construction 


The AXL amplifier is constructed along 
similar lines as the two Crescendos, and it 
may therefore be useful to reread the two 
relevant articles. Note that the output tran- 
sistors are mounted on the printed circuit 
board: thermal coupling with the heat sink 
is effected via a right-angled aluminium 
bracket as shown in the photograph on 
page 3-27. This arrangement obviates any 
critical wiring and results in a very com- 
pact construction. 

As regards the power supply, figure 2 
gives you a choice of three. Figure 2a 
shows one that is common to the left-hand 
and right-hand channel; figure 2b gives a 
design for separate supply to the two 
channels; and figure 2c is intended for 
use when the AXL amplifier is operated in 
class B. 


The circuit of figure 2a is a single- 
transformer design. The large-value 
smoothing capacitors are necessary to 
keep the ripple voltage on the supply 
lines low; with smaller capacitances this 
voltage might easily become unaccept- 
ably large in view of the high quiescent 
current. The ripple voltage does not so 
much affect the audio signals as reduce 
the dynamic range. 

Note that there are two earth returns per 
channel: one to the pcb, and one to the 
loudspeaker. The central earthing point 
should be the only connection to the 
amplifier case. This means that the phono 
(or jack) sockets must be mounted 
insulated from the case. The connections 
between these sockets and the pcb 
should be made in screened cable with 
the screen connected as appropriate at 
both ends of the short cable. 

The design in figure 2b provides separate 
supplies for the left-hand and right-hand 
channels, which are normally only found 
in very expensive amplifiers. The arrange- 
ment ensures that there is guaranteed no 
interaction between the two channels via 
the supply lines. The great advantage of 
using this power supply is that a stereo 
amplifier can be built from two absolutely 
symmetrical mono amplifiers which only 
have the mains switch in common! 


If it is required to operate the AXL perma- 
nently in class B, higher supply voltages 
are needed. A suitable power supply is 
shown in figure 2c. Note that the rating of 
capacitors Cl0 and C12 in the amplifier 
should also be increased to 64 V. 
Construction of the amplifier on the 
printed circuit board is straightforward; 
note, however, that diodes D7 and D8 
should be mounted vertically. 

The mounting of the MOSFETs, the alu- 
minium bracket, the heat sink, and all 
other practical constructional details have 
been described in the previous crescen- 
do articles (Elektor — December 1982 and 
May 1984) and is further illustrated in the 
photograph on page 3-27. 

Before the amplifier can be taken into use, 
it is necessary to check and, if necessary, 
to correct the off-set direct voltage at the 
amplifier output, and to set the quiescent 
current. 

Ideally, the direct voltage at the output 
should be zero, but in practice a value 

of not more than + 50 mV is perfectly 
acceptable. First, measure the direct 
voltage under no-load and no-drive condi- 
tions. If it is negative, T2/T6 and T3/T7 
should be made to conduct harder, and 
T1/T5 and T4/T8 less so. This may be 
done by reducing R6 and R7 by a certain 
amount, and increasing R5 and R8 by the 


same amount. The total values of R5+R6 
and R7+R8 therefore remain unchanged. 
For instance, 

R6 = R7 = 1202; R5 = R8 = 180. 

If the direct voltage has risen to less than 
—850 mV, no further action is required; if 
not, the resistance values should be 
changed further, eg., 

R6 = R7 = 100 Q; R5 = R8 = 220 Q. 

If the direct output voltage is too high and 
positive, R6 and R7 should be increased, 
and RS and R8 reduced, in a similar way 
to that described for negative values. 

The quiescent current is measured by 
connecting a d.c. milliammeter in the 
positive or negative supply line, or by a 
d.c. millivoltmeter across R27 or R28 
(about 25 mV per 100 mA). The quiescent 
current may be set with Pl between 

100 mA and 1A. The lower value pertains 
to class B operation, the higher to class A. 
We have found that a value of 350 mA 
gives the best compromise between per- 
formance and dissipation, but the final 
choice is, of course, yours! i 
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Parts list (each channel) 


Resistors: 

R1 = 10k 

R2 = 1k8 

R3 = 8k2 

R4 = 180k 
R5,R6,R7,R8,R22 = 150 Q 
R9,R11 = 3k3 

R10,R12 = 12k 

R13,R14 = 2k7 

R15,R16 = 1k 

R17,R18 = 82 Q 

Ri9 = 18k 

R20,R21 = 22k 

R23,R24 = 100 Q 
R25,R26 = 220 2 (mount 


on trackside of pcb) 
R27,R28 = 02225 W 
R29 10 2/1 W carbon 
R30 1 2/1 W carbon 
P1 = 1k preset (turn fully 
anti-clockwise before’ 
mounting) 


Capacitors: 
C1,C2,C3,C15 = 820n 
(preferably MKM = 
metallized plastic poly- 
carbonate) 

C4 = 1 n polystyrene 
C5,C6 = 47 u/25 V 
C7,C8 = 47 p polystyrene 
C9 = 220 »/10 V 
C10,C12 = 100 u (rated 
voltage> single supply 
voltage) 

C11,C13 = 220 n 

C14 = 22n 


Semiconductors: 
T112,.05;16,010,.= 

BC 550C 
T3,T4,T7,T8,T9 = BC 560C 
T11,T14 = BF 470 
T12,T13 = BF 469 

T15 = 2SK134 (Hitachi- 
MOSFET) 

T16 = 2SJ49 (Hitachi- 
MOSFET) 

D1,D2 = zener 15 V/ 
400 mw 

D3,D6,D7,D8 = 1N4148 
(mount D7 and D8 
vertically) 

D4,D5 = zener 12 V/ 
400 mW 


Miscellaneous: 


L1 = about 2 pH: 20 turns 
in 2 layers of 1 mm dia. 
enamelled copper wire 
(SWG19) on R30; see de- 

tail in figure 1 

heat sink for T15 + T16; 
minimum height 100 mm; 
e.g. SK85; 0.6°C/W 

aluminium bracket, right- 
angled, minimum dimen- 
sions: 125 mm long, 6 mm 
thick, each side 60 mm 
wide 

two heat sinks for T13 and 
T14, 8.5°C/W, e.g. SKO9 

mounting and insulating 
hardware and silicon 
grease substitute for the 
transistors to be cooled 
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measurement by 


ECD 


3-32 


OoaRwWwnh— 


alkaline<a————— neutral —————_- acid 


Determining the pH value of an aqueous solution is one of the more 
important measurements in inorganic chemistry. Any connection with 
electronics seems remote, and yet chemists have made use of 
electronics in pH measurements for years. They do this with a special 
sensor which enables the degree of acidity or alkalinity to be 
displayed analogously or digitally. Until recently these sensors were 
prohibitively expensive for hobbyists, but as prices have been coming 


down, we decided to design a pH meter which will be particularly 


appreciated by aquarium owners. 


pH meter 


As most electronic hobbyists are no 
chemists, we will keep ‘chemistry’ to an 
absolute minimum. 

Each aqueous solution has a certain 
measure of acidity or alkalinity, which is 
dependent on the concentration of 
hydrogen-ions in it. The higher the con- 
centration, the higher the acidity, and the 
lower the pH. When the concentration is 
low (very few hydrogen-ions), the pH is 
high and the solution is alkaline. A pH 
below 7 indicates acidity and a pH in 
excess of 7 indicates alkalinity. 

The pH is defined as the logarithm of the 
reciprocal of the hydrogen-ion concen- 
tration, (Ht), ie. pH = log,,1/(HT) 

Table 1 gives the pH scale with corre- 
sponding numbers of grams of hydrogen- 
ions per litre of solution, the relative 
strength of the solution, and typical 
examples. 

A neutral value does not correspond to a 
concentration of zero ions, but to one 
which lies at the division between acidity 
and alkalinity: that is a pH of 7. The con- 


Table 1. 

hydrogen-ions relative typical 

in g/I strength example 

120: 10 000 000 5% hydrochloric acid 
sulphuric acid 

0.1 1.000 000 gastric juice 

0.01 100 000 lemon juice, vinegar 

0.001 10 000 fruit juice, wine 

0.0001 1000 beer 

0.000 01 100 black coffee 

0.000 001 10 mineral water, 
rain water 

0.000 000 1 0 purified water, 
fresh milk 

0.000 000 01 10 solution of washing 
soda 

0.000 000 001 100 borax solution 

0.000 000 000 1 1000 soapy water 

0.000 000 000 01 10 000 film developer 

0.000 000 000 001 100 000 ammonia solution 

0.000 000 000 000 1 1000 000 lime water 

0.000 000 000 000 01 10000000 10% caustic soda 
solution 


centration is also dependent to some 
extent on the temperature of the solution. 
Depending on the nature of the solution, 
the pH/temperature relation is either 
direct or inverse. Measurement of the pH 
is normally related to a temperature of 
25°C. 

There are two methods for determining 
the number of H+ ions in an aqueous 
solution: colorimetry and electrometry. 

In the first, an acid-base indicator is used, 
which has a different colour in acid or 
base solutions. The colour change is due 
to a marked difference in colour between 
the undissociated and ionic forms. Such 
indicators are accurate only to about 30 
per cent. 

The electrometric method is based on 
comparing the voltage measured by a 
sensor and a reference potential. A 
detailed description of this sensor is given 
later in this article. 

The output potential of the sensor 
changes by about 59 mV per pH unit; this 
is a reasonable value which may be 
measured direct with a d.c. voltmeter. 
Because of the temperature-dependent 
behaviour of the pH sensor, a temperature 
sensor was thought to be no luxury. Our 
pH meter therefore includes a pH sensor 
and a temperature sensor, with the tem- 
perature correction for the pH sensor 
being made automatically. Moreover, the 
temperature can be displayed 
independently. 


Electronic part 


The circuit of the pH meter uses a special 
voltmeter IC and is therefore quite 
straightforward as figure 1 shows. This 
chip, ICl, contains a dual-slope 
analogue/digital converter and a complete 
LCD drive stage. 

Capacitor C2 is a memory for the auto- 
zero function in the IC. Capacitor C3 is an 
integrator which is charged via Rl. Refer- 
ence capacitor Cl is also part of the dual- 
slope integrator. The battery is connected 
to the IC (pins 1 and 26) via switching tran- 


sistor Tl. This transistor is controlled by a and opamp A2. Switching between the pH meter 
micro-switch in the stereo socket for the two reference voltages is carried out by elektor march 1985 
temperature sensor; it conducts only ifthe electronic switches ES1...ES4. The start- 

plug of that sensor has been inserted into ing voltage for measuring temperature and 


the socket. This makes an on/off switch PH is preset by R19/P2/RI7 and 
superfluous. R20/P3/R16/A3 respectively. 

The POL(arity) output, pin 20, switches on With switch Sl in position R/V, the tem- 
the minus sign on the display via gate N3 perature sensor is connected between A 
when the input signal is negative. The (1.69 V reference voltage provided by 


TEST output, pin 32, arranges a low-battery opamp A4) and B. In this way, the sensor 
signal on the display if the battery voltage forms a temperature-dependent voltage 


drops below 7.8 V. divider with R23. At 0°C the resistance of 
The LCD display is controlled via outputs the sensor is about 1650 2 and the poten- 
Al...Gl, A2...G2, and A3...G3. The tial at B (with respect to earth) is then 
decimal point is set according to the around 1.3 V. The level at IN LO is set to 
chosen function by NI and N2. the same value by P2, so that the display 
The reference voltage is connected to reads 00.0 at 0°C. At higher temperatures, 
REF HI and REF LO (pins 36 and 35 the resistance of the sensor decreases, 
respectively), while the potential differ- the voltage at B rises, and the display will 
ence from the pH sensor is applied to then read a positive value. Similarly, at 
IN LO and IN HI (pins 30 and 31 temperatures below 0°C, the display will 
respectively). indicate a negative value. The reference 
When the reference voltage is suited to voltage is preset with Pl. 
the quantity to be measured (temperature Opamp Al at the pH input provides the 
or pH) and the starting voltage of the required high input impedance of 10” Q. 
measuring range (IN LO) is preset It would be possible to connect the pH 
appropriately, the display will give a direct input direct to the relevant inputs of IC] 
reading of the temperature or the pH (also 10” Q) but switch S1 would then have 
value. to be of very high quality to provide such 
Input REF LO is connected to COM a high isolation resistance between its 
(pin 32), which is not the earth connection contacts. As there was a spare opamp ; an 
of the IC, but provides a stabilized poten- available in IC2 anyway, we opted for ue foie cree 
: A i ; z iagram of the pH meter 
tial which is about 3 V below the 9 V using that and a cheap switch. The output | j, based on a special IC 
supply voltage. The reference voltage for voltage of the pH sensor drifts about which processes the 
temperature measurements is set simply 200 pV/°C. This means that the reference voltages provided by a pH 
by R13/P1; that for pH determination is voltage must drift 200 p.V/°C in the setae gn ee 
provided by voltage divider R22/P4/R21 opposite direction to compensate for the chownronacs ieee git LCD 
display. 
1 
P1...P5= multiturn A1...A4=1IC2=TL084 A=1h 01 R7 


N1...N4=1C3 = 4070 
ES1...ES4=1C4 = 4066 
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Figure 4. Construction of 
the pH sensor used for 
this article. 
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sensor drift. This correction is provided 
automatically by opamp A2. The inverting 
input of this opamp is therefore con- 
nected to the temperature sensor via a 
resistor. The ratio R11:R12 determines the 
drift per °C. 

A separate setting by P3 arranges for a 
suitable level at the IN LO input. At 

pH = 7, the pH sensor provides a voltage 
of around 0 V, but it is preferable and 
much more convenient for the display to 
read 7.00. This is achieved by voltage 
divider R20/P3/R16 and A3, which com- 
bine to provide a voltage of 413 mV 

(7 x 59 mV) at the IN LO input. This setting 


is also temperature dependent: compen- 
sation is provided automatically by 
R14/R15. 


Construction 


The printed circuit shown in figure 2 con- 
tains relatively few components, which 
makes construction a fairly simple matter. 
However, the choice of those components 
is pretty important. Many resistors (those 
marked with an asterisk in the parts list 
and a triangle in the circuit diagram) MUST 
BE metal film types. This is not so much 
because of high tolerance, but rather to 


The pH sensor 


In pH measurements use is made of the 
potential difference that exists between a 
metal electrode and the electrolyte into 
which it is immersed. Such a potential dif- 
ference also exists between two different 
electrolytes. Electrolytes may be acids, 
bases, or salts. 

In electrometrical pH measurements a 
galvanic chain is used which consists of 
two electrodes that are electrically con- 
nected by one or more electrolytes. Exter- 
nally, the two electrodes are intercon- 
nected by a measuring device of very 
high internal resistance. As this device 
draws virtually no current, the chemical 
constitution of the electrolyte is not 
affected. 

Several galvanic voltages are produced in 
the chain which cannot be measured 
independently. In the sensor used here, 
there are therefore a reference electrode 
and a measuring electrode: figure 4 shows 
a sketch of the construction. 

As the name implies, the reference elec- 
trode provides a fixed galvanic voltage 
between it and the electrolyte to be 
measured. It consists of a rod of silver 
compound which is surrounded by a 
buffer solution, potassium chloride, KCl. 
The potassium chloride is connected with 
the electrolyte via a diaphragm which 
ensures minimal liquid transfer and very 


4 


measuring 


electrode reference electrode 


buffer 


solution diaphragm 
Pei 


glass membrane buffer solution 
——_>+ 


850244 


low electrical resistance. In the sensor 
used here, the diaphragm is made ofa 
porous ceramic. 

The measuring electrode consists of a 
silver rod which is bonded to a glass 
membrane and surrounded by a 
potassium chloride solution. A potential 
difference will arise across the membrane 
which is dependent upon the difference 
in acidity/alkalinity between the buffer 
solution inside the sensor and the elec- 
trolyte into which the sensor is immersed. 
The potential difference is probably 
caused by an exchange of sodium and 
hydrogen ions between the glass and the 
solutions. 

The potential difference between the two 
electrodes is directly proportional to the 
difference in pH of the buffer solution and 
the electrolyte. All other galvanic voltages 
cancel one another. Because of the high 
transfer resistance of the measuring elec- 
trode, and to prevent chemical changes in 
the solutions, the measuring device inter- 
connecting the two electrodes externally 
must have a very high impedance input — 
of the order of 1012 Q. 


Using the sensor 


It should be evident that because of the 
glass membrane the sensor should be 
used with care. 
The sensor used contains a maintenance- 
free buffer solution. In other words, the 
solution around the two electrodes cannot 
be replenished. To prevent drying out of 
the solution, the sensor should therefore 
always be kept in a potassium chloride 
solution when it is not in use. 
Some golden rules for using the sensor 
are: 
@ Never leave the sensor unguarded. A 
protective cap is supplied which should 
always be placed over the membrane 
side. This cap is filled with potassium 
chloride and may need replenishing once 
in a while with a KCl solution of 3 mol/ 
litre (this is available as a standard 
solution). 
@ Never touch the glass membrane — not 
even with a cloth, because this will 
almost certainly destroy the electrode. 
@ Before every measurement rinse the 
sensor thoroughly in distilled water. 


ensure good stability. All presets MUST BE but do not yet secure it. Just see where pH meter 
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10-turn cermet types. IC] MUST BE a type 
7106 and not a type 7106R, because that 
has all connecting pins reversed w.r.. the 
7106. 

After all components have been mounted 
on the component side, the display should 
be fitted at the track side. Use a 40-way IC 
socket which has been cut lengthways as 
holder. Note that some types of display do 
not have an arrow for battery indication, 
but LOW BAT or some other sign. In such 
cases it may be that the battery indication 
is terminated in another than pin 38. 

Then, place the printed circuit in the box, 


Never use tap water! 
@ Before every measurement, take the 
temperature of the electrolyte to be 
measured. This is necessary because of 
the temperature-dependent behaviour of 
the sensor. The pH meter automatically 
compensates for temperature differences 
wrt. 25°C. 
@ Some electrolytes may discolour the 
glass membrane or the diaphragm. The 
suppliers of the sensor have available a 
variety of cleaning liquids for specific 
cases. 
@ At the extremes of the measuring range 
(around 0...2 and 12...14) a small 
metering error occurs which cannot be 
corrected. Over the remainder of the 
range, an accuracy of two per cent is 
attainable provided the calibration has 
been carried out correctly. 


the packing density at the edge of the 
board is least and on that basis determine 
the location for switch Sl] and the BNC 
socket at the underside of the box. Screen 
the BNC socket with a piece of tin 
soldered in position. 

File some slots in the box for the presets 
so that these can be operated even when 
the box is closed. 

Locate the stereo socket for the tempera- 
ture sensor beside the battery com- 
partment. 

The wiring between the BNC socket and 
the board is fairly critical: use double- 


Finally, a few words about the life of the 
sensor. Filled with a gel as used here, it 
has a life of 1...3 years, depending on 
the number and type of measurements. 
The great advantage of this type of sensor 
lies in its ease of use: it only needs to be 
immersed in the electrolyte to be 
measured. There are, however, also 
separate measuring and reference elec- 
trodes available (which therefore make 
replacement of the buffer solutions poss- 
ible), but these are much more cumber- 
some to use, although they have an 
appreciably longer life. They can also be 
given a new lease of life by being treated 
with special aqueous solutions. Against 
that, they are also considerably more 
expensive, so that in practice most hob- 
byists will invariably opt for the sensor 
used in this article. 


It should not 
be done like 
that... 


But like this... 
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Parts list 

Resistors: 

R1 = 270 k* 

R2 = 100 k* 

R3 = 1 M* 
R4,R5,R7...R9 = 1M 
R6 = 180 k 


R10,R16 = 39 k* 
R11,R12,R14 = 130 k* 
R13,R15 = 91 k* 


R17 = 47 k* 

R18 = 470 k* 

Ri9.R2i = 75 k* 

R20 = 150 k* 

R22 = 180 k* 

R23 = 6k8* 

P1...P5 = 50 k ten-turn 
preset 


* 


= 1% metal film 
Capacitors: 

Cr. ..C3 = 220 n 

C4 = 100 p polystyrene 
C5 = 4u7/16 V : 
C6,C7 = 22 u/16 V 
tantalum 4 \ 


( go 
aah 


a8 
. ———— 
Semiconductors: re) *s 
D1 = 1N4148 < 


T1,T2 = BC 550 C 


IC1 = 7106 
IC2 = TLO84 
IC3 = 4070 
IC4 = 4066 


Miscellaneous: 

S1 = double-pole 
changeover switch 

1 off pH sensor type U455; 
order no. 104553001 — 
BNC termination — (Life 
Science Lab, Sarum Road, 
Luton LU3 2RA, | 
Bedfordshire. Telephone: : 
0582 597676) 


enn OE 
1 off temperature sensor, | Wf [ MWe 
type KTY-10-6 (old code 1 EAN BANSAT 
KTY-10-A); KTY-81-210; HG": v7 ph Dobe Ahh me 
KTY-81-220 f 
1 off 3% digit LCD display 
1 off stereo 3.5 mm socket 
with built-in switch 
1 off BNC socket 
1 off 9 V power pack 
battery 
1 off Verobox 65-2996H 
handheld box with switch 
cut-off, dimensions 
145 x 80 x 36 mm 
PCB 85024 


Figure 2. The printed cir- 
cuit board of the pH 
meter. The LCD display is 
mounted at the track 
side. DO NOT use a 7106R 
for IC1 — only a 7106! 
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screened teflon cable and keep it as short 
as possible. This is vital because of the 
high isolation resistance required. All 
other connections may simply be made 
from flexible equipment wire. 

If the pH sensor has not yet been fitted 
with a BNC plug, do so now. Fitting 
should be done with great care: the cable 
is of a special type with a very high iso- 
lation resistance. 

The temperature sensor should be fitted 
with a length of standard single screened 
cable and then inserted into an empty 
ballpen holder which is subsequently 
filled with two-component araldite (an 
example of this may be seen in the photo 
of figure 3). The cable should then be fit- 
ted with a 3.5 mm stereo jack: screen to 
the housing and the conductor to the 
foremost section. The rear section is used 
for switching the supply voltage on and 
off. 


Calibration 


Buffer solutions with a pH of 4, 7, and 9 
respectively are required for calibrating 
the meter; they are normally available 
from the suppliers of the sensor. 

Set switch Sl to position ‘temp’ (V/R in 
figure 1). Place the temperature sensor in 
a mixture of water and crushed ice (stir 
well!), wait a few minutes and then adjust 
P2 to obtain a reading of exactly 1.69 V 
d.c. between the output of opamp A4 

(pin 7) and earth. The display should then 
read 00.0. Next, place the sensor, together 
with a clinical thermometer, in a large 
bowl of water at about 37°C. Again wait a 
few minutes and then adjust Pl so that the 


display shows the same value as the ther- 
mometer. 

Next, set Sl to position ‘pH’ (U/S in 

figure 1). Remove the protective cap from 
the pH sensor and thoroughly rinse the 
sensor in distilled water. Place the pH 
sensor and the temperature sensor in the 
buffer solution with a pH of 7, which 
should be at 25°C. Wait a few minutes and 
then adjust P3 to give a reading on the 
display of 7.00. Remove both sensors from 
the solution, rinse them thoroughly in 
distilled water, and then place them in the 
buffer solution with a pH of 4, which again 
should be at 25°C. Wait a few minutes, 
and then adjust P4 to give a display 
reading of 4.00. Remove both sensors from 
the solution, rinse them thoroughly in 
distilled water, and then place them in the 
buffer solution with a pH of 9. The display 
should then read 9.00; if not, slightly 
adjust P4, and repeat the pH 4 test. Finally, 
remove the sensors from the solution, 
rinse them thoroughly in distilled water, 
and then place them again in the solution 
with a pH of 7. The display should then 
read 7.00; if not, carefully repeat the above 
calibration. 

The meter is now ready for use. It is 
advisable to calibrate it at regular intervals 
because of the ageing of the pH sensor. 
Calibration is also recommended before 
measurement when the meter has not 
been used for some time. 

This concludes the description of the pH 
meter, but for those of you who are 
interested there follows a detailed account 
of the pH sensor. K 
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Figure 3. This photograph 
shows clearly how the 
meter is assembled in the 
case. 
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speech for 
microcomputers 


Speech processing with personal computers is still a very costly and 
restricted affair. Fairly simple methods using your own spoken text 
need large memories and even then the results are modest. Industrial, 
and therefore much more expensive, computers don’t do ail that 
much better, although they sound better. The phoneme generator 
suggested in this article is relatively inexpensive and can be operated 


phoneme 
synthesizer with 
Centronics input 


A phoneme (Greek: ‘speech 
sound’) is a basic sound 
unit in a language. E.g. in 
English ‘t’ and ‘d’ are 
separate phonemes; ‘c’ and 
‘k’ may be the same or dif- 
ferent (cider; caulk; kirk); ‘c’ 
and ‘s’ may be the same or 
different (sirup; cork; civet); 
‘ph’ and ‘f’ are the same. 
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with a medium-sized memory. 


The proposed phoneme generator is 
based on the type SPO 256 speech pro- 
cessor IC. We set out to produce a com- 
prehensive construction plan, complete 
with pcb and application notes. But prac- 
tical work with the circuit soon showed 
(as we should have known) that it’s not as 
simple as all that: a pity, but on the other 
hand the SPO 256 is by far the cheapest 
IC of its kind on the market. If you want 
quick results (Hurray, my computer can 


talk!’’), you'll have to think again. This 
article is rather for those who are 
interested in experimenting with speech. 
It can teach you a lot about the structure 
of spoken language and the programming 
of a phoneme synthesizer. A little 
experience in the art of phoneme arrang- 
ing can give much enjoyment in coming 
to grips with the principle of speech 
deliverance. 


Phonemes and sounds 


From the definition of a phoneme it is evi- 
dent that any word in a language can be 
broken down into a number of phonemes. 
The word ‘man’, for instance, consists of 
the phonemes ‘m’, ‘a’ and ‘n’. But here 
again, difficulties arise, particularly in 
English, for there are twenty-six basic let- 
ters in the English alphabet, but over forty 
basic sounds. The English language gets 
around this problem by using the same 
letter or letters for different sounds, as in 


Table 1. 
phoneme represen- 
tative 
; + sound 
eee ce aration | (bold letters) 
10 pause 
01 20 pause 
02 50 pause 
03 100 pause 
04 200 pause 
05 OY 290 boy 
06 AY 170 five 
07 EH 50 left 
08 KK3 80 count 
09 PP 150 peak 
10 JH 100 jump 
11 NN1 170 none 
12 IH 50 it 
13 TT2 100 to 
14 RR1 130 right 
15 AX 50 trouble 
16 MM 180 magnet 
As TT1 80 part 
18 DH1 140 they 
19 IY 170 see 
20 EY 200 stay 
21 DD1 50 card 
Ps UW1 60 computer 
23 AO 70 long 
24 AA 60 hot 
25 YY2 130 yard 
26 AE 80 man 
27 HH1 90 he 
28 BB1 40 trouble 
29 TH 130 thin 
30 UH 70 push-pull 
31 UW2 170 food 
32 AW 250 south 
33 DD2 250 do 
34 GG3 120 jig 
35 VV 130 very 
36 GG1 80 go 
37 SH 120 shift 
38 ZH 130 measure 
39 RR2 80 bring 
40 FF 110 for 
41 KK2 140 skip 
42 KK1 120 ask 
43 ZZ 150 zero 
44 NG 200 talking 
45 LL 80 look 
46 Ww 140 wire 
47 XR 250 dear 
48 WH 150 where 
49 Y¥1 90 yes 
50 CH 150 chip 
bi ER1 110 counter 
52 ER2 210 turn 
53 Ow 170 slow 
54 DH2 180 lathe 
55 Ss 60 stop 
56 NN2 140 no 
57 HH2 130 hertz 
58 OR 240 store 
59 AR 200 arm 
60 YR 250 clear 
61 GG2 80 glue 
62 EL 140 angle 
63 BB2 60__| bit 


the many ways in which the ough combi- 
nation can be pronounced; and it gives 
the same sound all sorts of different mean- 
ings and spellings: the same vowel<i> 
appears in sit, women, village, busy and 
enough, for instance. Then there are pear, 
palr, and pare; site, sight, and cite; so, 
sew, and sow; caught and court; father 
and farther. German has the same in, for 
instance, sein and sein (‘to be’ and ‘his’); 
Wetter and Wetter (‘punter’ and ‘weather’); 
and French in pére, pair, paire (‘father’, 
‘peer’, ‘pair’); sir and sur (‘sure’ and ‘on’), 
and sot and seau (‘foolish’ and ‘bucket’). 
If a word can be broken down into 
phonemes, it should be possible to build 
up words from phonemes and it is this 
consideration, of course, that lead to the 
concept of speech production by 
microprocessor. From the above examples 
it is evident that speech production by 
microprocessor is immeasurably easier 
than speech recognition. We must bear in 
mind, however, that if a computer utters 
the word sain, it could actually mean 
reign; which of the two can only be 
assessed by the context in which it is 
used. The human brain can cope; but 
then it has a memory besides which even 
the most powerful computer memories 
pale into absolute insignificance. You will 
also see the enormous problems still to 
be resolved before we can hope to pro- 
duce a computer that can differentiate 
between /aut and faught or between Mona 
and moaner. None the less, in theory at 
least, if the memory of a computer is 
loaded with the forty-odd phonemes of 
the English language, it should be able to 
produce all the words contained in our 
language — given a suitable speech pro- 
cessor, of course. 
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Table 1. Correlation 
between phoneme code, 
allophone, phoneme dura- 
tion, and respresentative 
sound. 


An allophone (Greek: ‘other 
sound’) is one of the variant 
sounds forming a phoneme. 


The SPO256 as phoneme syn- 
thesizer 


The prototype of the SPO256 introduced 
some years ago was not really a phoneme 
sythesizer, but rather a speech card 
shrunk onto a chip with a word store in 
ROM. The later version, the SPO256-AL2, 
is, however, since its internal ROM con- 


Table 2. Example of a 
simple sentence, the cor- 


Table 2. i 

responding phonemes, 
and the relevant BASIC 

hello 27-07-45-53-02 Program. 

this 18-12-55-04 

is 12-55-04 

the 18-19-04 

elektor 19-45-07-08-13-58-04 


speech 55-09-19-50-04 
card 08-59-21-02 


10 for K = 10 35 step 1 


20 restore 60 

30 read | 

40 LPrint CHRS(I) 
50 next K: end 


60 data 27, 07, 45, 53, 02 

70 data 18, 12, 55, 04 

80 data 12, 55, 04 

90 data 18, 19, 04 

100 data 19, 45, 07, 08, 13, 58, 04 
110 data 55, 09, 19, 50, 04 

120 data 08, 59, 21, 02 
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SER IN 


AB 


Figure 1. Block diagram 
of the single-chip NMOS 
speech processor type 
SPO256-AL2. The 2 K 
ROM of this new version 
contains information for 
the generation of sixty- 
four different phonemes. 


Figure 2. Circuit diagram 
of the complete 
experimental phoneme 
synthesizer. 


Top View 


28 osc 2 

271 osc 1 

2615 ROM CLOCK 
251 SBY RESET 
24D DIGITAL OUT 


85008-3 


Figure 3. The pin con- 
figuration of the 
SP0O256-AL2. 
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EXTERNAL ROM 
CONTROL 


START ADDRESS. 
LATCH 
———_ ee 


8 BIT 
ADDRESS 


SOURCE AND 
INTERPOLATION 
(5 REGISTERS) 


ROM DISABLE 


ROM CLOCK 


SERIAL COEFFICIENT TRANSFER 


12 
HOLDING REGISTERS 
(COEFFICIENTS) 


VOCAL TRACT MODEL 
(12 POLE DIGITAL |: 
FILTER) 


PULSE WIDTH 


MOOULATOR DIGITAL OUT 


85008-1 


1 
SBY RESET 


given in figure 1. The data for the 
phonemes are stored in a 2 K ROM. The 
synthesizer, which consists of a twelve- 
pole digital filter and a five-register gener- 
ator, is controlled by addressed data. The 
phoneme data determine on the one hand 
which raw sound material is required from 
the generator, and on the other with 
which filter coefficient this sound must be 
processed. The digital, filtered signal is 
converted externally into a pulse-width 
modulated analogue signal. 


Example of application 


All necessary hardware is shown 
schematically in figure 2. The input of the 
small circuit can be connected to any 
standard Centronics interface. As only the 
phoneme data are transferred, the total 
data flow is very small. On average, eight 
bytes are sufficient for one second’s 


2 


85008-2 


tains data for phonemes instead of fora 
certain number of words. This is also a 
very economical chip, because it is used 
in vast quantities in many industrial appli- 
cations — with a different ROM content. 
Integrated circuits developed specially for 
use as phoneme generators, eg. the SC01 
produced by Votrax, are considerably 
more expensive, although to our ears this 
IC produces a clearer, albeit American 
rather than English, sound. This American 
influence is also evident in the 
SPO256-AL2 which stores fifty-nine 
phonemes, listed in table 1, although 
English linguistics and phonetics 
recognize only forty-odd phonemes in the 
Received Standard. This is a pronunci- 
ation of English which gives little or no 
clue to the speaker’s regional affiliations. 
The synthesis of words from phonemes is 
comparable to a jigsaw puzzle. Particularly 
in the beginning it seems almost imposs- 
ible to get the correct phoneme, but after 
a while your ear will become attuned and 
word formation is then feasible. 

The block diagram of the SPO256-AL2 is 


speech. The phonemes (speech signal) 
generated by IC2 are available at pin 24 as 
a digital signal. A small external low-pass 
filter converts this into an acceptable 
analogue signal. The required sound 
volume is provided by IC3, a simple audio 
amplifier of the well-known type LM 386. 
Programming is relatively simple: all you 
have to do is to write in the appropriate 
phoneme code from the list in table 1. 
These data are then transferred to the 
print interface by LPrint. As an example, 
the sentence ‘this is the elektor speech 
card’ and the relevant phonemes are 
given in the upper half of table 2, while 
the corresponding BASIC program is 
listed in the lower half. 

This is only a small example, but we hope 
that you will soon progress to bigger 
things! Have fun! | 


Literature 

talk to computers by H P Baumann, 
Elektor, May 1981, p. 5-17 

talking board, Elektor, December 1981, p. 
12-04 
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tuning fork 
(October 1984, page 10-26) 


On page 10-28, second co- 
lumn, lines 10. ..13 
C12/C13/R40 should read 
C12/C13/R37 

C14/C15/R41_ should read 
C14/C15/R38 

D36 should read D2 

D37 should read D3 


digital band-pass 
filter 


(July/August 1984, 

page 7-48) 

Resistor R19 should be con- 
nected in series with additio- 
nal capacitor of 1 ».F between 
pin 13 of 1C1 (— input of A4) 
and earth: this will raise the Q 
factor to its required value. 
the times stated at the output 
waveforms of the two mono- 
stables are the periods of the 
input pulses and not of the 
output signals. 


flash meter 


(September 1984, 

page 9-36) 

There are some stubborn ca- 
ses defying our previous solu- 
tion to problems caused by 
leakage currents. If you are 
experiencing these, remove 
pin 3 of IC6 from its socket, 
unsolder all connections to 
this point on the pcb and re- 
make them ‘in the air’ direct 


to pin 3. Use short lengths of 
insulated wire. The other side 
of DIL switches S5...S8 and 
the corresponding terminals 
of C8...C11 should also be 
unsoldered from the pcb and 
remade ‘in the air’ with short 
lengths of insulated wire. 
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How to make your own PCBs 
You require an aerosol of ‘ISOdraft’ 
transparentizer (distributors for the UK: 
Cannon & Wrin, 68 High St., Chislehurst, 
Kent, 01 467 0935, who will supply the 
name and address of your local stockist on 
request), a mercury vapour lamp, sodium 
hydroxide (caustic soda), ferric chloride, 
positive photo-sensitive board material 
(which can be either bought or home 
made by applying a film of photo-copying 
lacquer to normal board material). 
@ Wet the photo-sensitive (track) side of 
the board thoroughly with the 
transparant spray. 
B Lay the layout cut from the relevant 


85021 — darkness-sensitive light switch 


DANGER! Ultra-violet light is harmful to your eyes, so when working with 
a mercury vapour lamp, wear some form of effective eye protection. 
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page of this magazine with its printed 
side onto the wet board. Remove any air 
bubbles by carefully ‘ironing’ the cut-out 
with some tissue paper. 
@ The whole can now be exposed to ultra- 
violet light. 

@ The exposure time is dependent upon 
the ultra-violet lamp used, the distance 
of the lamp from the board, and the -photo- 

sensitive board. If you use a 300 watt UV 

lamp at a distance of about 40 cm from the 

board and a sheet of perspex, an exposure 

time of 4...8 minutes should normally be 

sufficient. 

@ After exposure, remove the layout sheet 
(which can be used again), and rinse 


85025 — KITT scanner 


the board thoroughly under running water. 
@ After the photo-sensitive film has been 
developed in a sodium hydroxide solu- 
tion (about 9 grammes of caustic soda to 
one litre of water) for no more than 
2% ...3 mins at 20°C, the board can be 
etched in ferric chloride (500 grammes of 
FeClg to one litre of water). Then rinse the 
board (and your hands!) thoroughly under 
running water. It is advisable to wear rub- 
ber or plastic gloves when working with 
caustic soda or ferric chloride solutions. 
@ Remove the photo-sensitive film from 
the copper tracks with wire wool and 
drill the holes. 
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ail 
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PC board pages 
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with or without 
a computer 


turnout (points) control 


Turnouts (points) are usually controlled remotely by the use of 
electro-magnetic drives (solenoids) which are operated by short 

_ pulses of current. In practice things sometimes go wrong and the 
pulses of current will cause the solenoids to go literally up in smoke. 
The electronic drive and power supply described in this article can 


prevent such disasters. 


As long as the turnouts in a model railway 

| are remotely controlled by hand, the risk 
of damage to the solenoid is small: you 
will note almost immediately whether the 
coil goes on humming when the voltage 
has not been switched off in time. 
Nowadays, it is not too difficult to 
automate any model railway by a 
microprocessor. This implies immediately, 
however, that much more stringent 
requirements must be met by the turnout 
control circuits, because the computer 
cannot hear, see, or smell. This seems an 

excellent reason to have a critical look at 

the control of electric turnouts. At the end 
of this article we will give our imagination 
free rein and see what a computer- 
controlled model railway would look like 
and, particularly, how such a model could 
be realized. 


Turnouts 


Manufacturers of electro-magnetic drives 
assume that the solenoid will only get a 


short pulse of current, sufficient to change 
over the turnout: no current is required to 
keep it in its new position. Relatively 
speaking, the change-over of a turnout 
requires considerable power and because 
of that a large current flows through the 
solenoid. If that current continues to flow 
for some time, the resulting heat will 
cause the insulation of the coil to melt. 
The change-over of turnouts is therefore 
often effected by switches with spring- 
loaded contacts, which cannot, however, 
guarantee that the pulse of current is short 
enough, because it is possible that the 
switch is pressed too long or that the 
switch contacts stick owing to a defect. To 
prevent such mishaps, most turnouts are 
provided with a micro-switch that cuts off 
the current to the solenoid as soon as the 
turnout has changed over. This is the sum 
total of safety precautions provided by 
most manufacturers. 

There are, however, other causes for 
mishaps. The most common is that owing 
to insufficient current the drive does not 
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Figure 1. To prevent the 
burning out of a turnout 
solenoid that is driven by 
a power supply as shown 
in figure 1a, simple pro- 
tection circuits as shown 
in figures 1b and 1c 
should be added. The 
current to the solenoid is 
then limited by R1 or R2: 
during switching the 
energy from C2 or C3 is 
used. The extension in 1c 
affords more protection 
than that in 1b. When the 
power supply so extended 
is loaded with a solenoid, 
T1 is off and only the 
charge of C3 is used for 
changing over the turn- 
out. Only after the 
solenoid has been 
switched off can C3 
recharge (rapidly) via T1. 


Figure 2. This electronic 
switch is intended for 
switching turnouts. When 
S1 is changed over, T1 
and T2 (or T1’ and T2’, as 
the case may be) are 
turned on briefly. This 
causes the solenoid to be 
energized and the turnout 
changes over. 


3-46 


83017-1a 


reach the other side or clatters against it. 
In either case, the micro-switch does not 
come into operation and the conse- 
quences may be disastrous. More safety 
precautions are therefore necessary and 
these can be provided by electronics. 


Power supply for turnouts 


A suitable power supply of conventional 
configuration is shown in figure la. To limit 
the current through the solenoids, a 
resistor may be connected in series with 
the +20 V line as shown in figure lb. The 
power supply solves the problem of short- 
circuits (and the consequent very high 
currents) in a simple way. To ensure that a 
sufficiently high current is fed to the 
solenoid, an electrolytic capacitor, C2, is 
connected after the series resistor, Rl. By 
experimenting with the value of the 
capacitor (the value shown was right for 
our purposes), it is possible to match the 
pulse energy with the requirement of the 
particular type (brand) of solenoid. 

But even this circuit has drawbacks. The 
short-circuit current of 50 mA may still be 
too high, and it takes a relatively long 
time after a pulse of current before C2 has 
recharged sufficiently to enable turnouts 
to be operated. The value of the short- 
circuit current cannot be reduced by 
increasing the value of Rl because this 


2N3055 


4700p|40V 
83017-1b 


20 V 


25 mAcont. 


| 4700p |40V 
83017-1c 


will lengthen the recovery time of C2. Nor 
can the recovery time be shortened by 
reducing the value of Rl, because then 
the value of the short-circuit current 
becomes too high. 

There are two solutions to this problem. 
The simpler is connecting a series resistor 
and buffer capacitor in the supply to each 
turnout (one transformer can power many 
turnouts because energy is only required 
in short bursts). The recovery time is then 
still too long to enable quick successive 
operations of one turnout, but all other 
turnouts can be operated (alomost) simul- 
taneously. This solution is best suited to 
those systems where further automation is 
planned, because only one particular turn- 
out is normally changed over between two 
trains. 

The second solution is of particular use 
where manual control of turnouts is 
intended to be retained. It consists of 
extending the power supply by the circuit 
of figure lc instead of that in figure lb. The 
recovery time is then much shorter, about 
one second, so that only one series 
resistor and buffer capacitor need to be 
used to control all turnouts. This solution 
is not suitable for automation because it 
does not allow the simultaneous operation 
of a number of turnouts (as the pulse of 
current becomes too weak). 


4700p 
25V 


2N3055 83017-2b 


Control electronics 


The use of push-button switches with 
spring-loaded contacts for the control of 
turnouts is now no longer necessary. 
Instead, a simple change-over (toggle) 
switch is used: S1 in figure 2. The circuit 
in this figure generates a pulse of current 
in one of the two turnout coils every time 
Sl is changed over and the input is conse- 
quently switched between 0 and 12 V. The 
position of the turnouts is indicated by 
LEDs D1 and Dl’. 

Although no precaution is one hundred 
per cent reliable, it is highly unlikely that 
the solenoids will burn out. After all, there 
are three safety precautions: the supply 
current is limited by Rl and Cl; R6 and C2 
ensure that transistors Tl and T2 are on 
for only a brief moment, and there is still 
the turnout’s own safety switch. 

The stabilizer circuit shown in figure 2a 
needs to be built only once: it is capable 
of driving some ten turnouts; and even 
fifty if a 1 A transformer is used and Cl is 
given a value of 2000 yF! 


Automation 


The circuit has already become very use- 
ful because manual control of the turnouts 
has become much more reliable. By 
adding a further extension, it becomes 
possible to switch between manual and 
automatic control, as shown in figure 3. 
There is now an ‘auto/man’ input which is 
shown for ‘automatic’ operation. 

The turnout signal ‘auto W’ is passed on 
and if the output of N4 is connected with 
the input (terminal A) of figure 2, the pos- 
ition of the turnout is determined by the 
‘auto W’ signal. Note that switch $1 in 
figure 2 is now located at the ‘man W’ ter- 
minal of figure 3. The ‘auto W’ signal is 
generated by the computer that controls 
the model railway. Note that the computer 
is powered by +5 V and the circuit in 
figure 3 by +12 V. This requires level 
matching which can, for instance, be 
effected with an open-collector gate. 


Computer control 


The last paragraph dealt with computer 
control, but here we must disappoint you: 
it is not (yet) possible to present a fully 
computer-controlled model railway ina 
few pages. We have, however, decided, as 
with the Junior computer, the TV games 
computer, and the Formant, to publish all 
the required information in a book to be 
published this spring: ‘Automate your 
model railway’. You may well ask yourself: 
“For whom is that book intended? Does 
one have to be a computer specialist or is 
it suitable for the interested layman?” 

To answer those questions, it is sensible 
to ruminate on what is involved in 
automating a model railway. 

In the first place, trains must be able to 
travel. This requires a power controller, 
preferably a good one that allows slow 
starts and pull-ups. Such a controller is 


N1...N4=1C4= 4011 


and remains indispensable, whether the 
railway is controlled by hand or by 
computer. 

Reliable turnout control, as we have seen 
above, is of prime importance. 

A further requirement is the division of 
the railway into blocks and sections and 
the addition of colour light signals. At this 
stage it is also sensible to incorporate pro- 
tection circuits, irrespective of whether 
the movement of the trains is determined 
by man or by machine. If the protection 
circuits are electronic rather than 
mechanical (ie. relays as recommended 
by many manufacturers), the reliability fac- 
tor is further increased appreciably. 

Only when the above points have been 
attended to does it become sensible to 
consider the addition of a microprocessor 
to control the entire system. The result of 
that addition will be a railway on which 
trains, in some mysterious fashion, move 
along the tracks without mishap and 
(apparently) without needing human help. 
In that sense, it is possible to build the 
model railway in steps. Each step in itself 
is sensible, irrespective of whether further 
automation is contemplated or not. This 
approach makes it possible to go as far as 
personal taste or bank account or both 
allow. 

To be honest, the book starts with a 
power controller which has been kept suf- 
ficiently simple to allow anyone building it 
successfully. On the other hand, the last 
chapter dealing with how the Junior com- 
puter can control the system takes a little 
longer to digest. But, of course, by the 
time you get there, you have that much 
more knowledge and experience! 

The final question may well be whether it 
is a good thing to automate a model 
railway. Unfortunately, this cannot be 
answered with a simple yes or no. There 
are hobbyists who immediately upon com- 
pleting a project dismantle it to start 
afresh. Others do nothing but write new 
timetables. In the same way, there are pro- 
ponents and opponents of computer con- 
trol of a model railway. | 
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Figure 3. This circuit 


makes turnout control 


really interesting. It 
makes it possible to 


choose between manual 
control or automatic con- 


trol by computer. 
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When Sinclair introduced a new Spectrum last autumn, they at last 
acknowledged that the poor keyboard on the old Spectrum was 
allowing the competition to take over slices of what had been a safe 
Sinclair market for some time. It is gratifying to see that they have 
finally decided to right this abomination. 

The new machine is type-coded Spectrum+ and is a much more 
user-friendly unit that can stand comparison with any other computer 
in its price class. Its faint resemblance with its bigger brother, the 
QL, gives it an impression of solidity. Inside it has remained very 
much the same. And why not? Apart from its miserable keyboard, 
the old Spectrum, with its wide-ranging BASIC and its really useful 
graphics, was one of the best-value-for-money home computers 


around. 


Spectrum... 


_..makes 
programming 
easier 
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The noteworthy aspects of the new 
keyboard are not just the much easier to 
operate keys, but also a large number of 
single-key operations, which on the old 
Spectrum were. only available by pressing 
more than one key at the same time. This 
makes programming and particularly 
editing a lot easier. 

If you have an old Spectrum and would 
like the facilities of the Spectrum+, 
without buying the new version, the cir- 
cuit suggested here is for you. 


The new keyboard 


The layout of the new keyboard is shown 
in figure 1. All keys of the old keyboard 
have been retained, and new ones have 
been added as follows: 

Top row: TRUE VIDEO; INVERT VIDEO; 
BREAK 

Second row: DELETE; GRAPHIC 

Third row: EXTEND MODE; EDIT 

Fourth row: FULL STOP 

Bottom row: SEMICOLON; DOUBLE 
QUOTATION MARKS; four CURSOR keys; 
COMMA 

Other novelties are that the CAPS SHIFT 
and SYMBOL SHIFT have been duplicated 
at the left-hand and right-hand side, and 
that the SPACE bar has been centred and 
made wider. 


Operation 


How Sinclair has solved the problem of 
the additional keys is of little interest here, 


as we had designed the present circuit 
before the Spectrum+ had been 
announced. 

Figure 2 shows what the Spectrum looks 
like when the keyboard cover and the 
conductive silicone rubber sheet directly 
undemeath it have been removed. The 
circuit diagram of the 8 by 5 scanner 
matrix that has become visible is shown in 
figure 3. Each switch shown in the 
diagram represents a key contact. The 
numbering is arbitrary and has no special 
significance. This matrix is also present in 
our proposed new keyboard, with the dif- 
ference, however, that the touch-keys have 
been replaced by full-size keys: this gives 
a feel that is similar to that of a typewriter 
and entry speed is, therefore, much 
higher and much more reliable. The sec- 
ond CAPS SHIFT and SYMBOL SHIFT keys 
have simply been wired in parallel with 
the original ones. 

The old keys that need no additional or 
new electronic circuitry are called ‘A’ keys 
in figure 4. 

The key contacts in figure 3 are controlled 
without any problem by CMOS switches. 
These switches are at the heart of our 
design: any of the additional keys operates 
two or more CMOS switches simul- 
taneously. If we now consider the ‘B’ keys 
in figure 3, we see that all functions con- 
trolled by contacts $41...551 have this in 
common: the CAPS SHIFT key must be 
pressed at the same time as another key. 
It is therefore necessary that each key 
contact is connected to a CMOS switch 
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(ES) that is connected in parallel with the 
CAPS SHIFT contact on the 8 by 5 matrix, 
and to a switch that is connected in paral- 
lel with the relevant original key contact. 
For example, to carry out the operation 
‘edit’, it is necessary to actuate the ‘l’ and 
the CAPS SHIFT keys. The former is 
effected by ES2, and the latter by ES] 
(which interconnects the Al and Bl bus 
lines). All CMOS switches, except those 


SYMBOL 
SHIFT 


BREAK. 
SPACE 
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that operate the CAPS SHIFT and SYMBOL 
SHIFT keys, are controlled via delay net- 
works. This is necessary to ensure that at 
all times the CAPS SHIFT or SYMBOL 
SHIFT contact is operated first. The 
diodes are decoupling devices and 
should not be omitted, otherwise 
erroneous operation may ensue. 

Keys $52...S55, the ‘C’ keys, operate 
similary to S41...S51, except that here the 
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Figure 1. Layout of the 
proposed new Spectrum 
keyboard, with all the old 
keys retained in their 
original position. The 
newly added keys do not 
represent new instruc- 
tions or functions, but 
enable single-key oper- 
ation where before more 
than one key had to be 
pressed. Note the 
enlarged ENTER key, the 
duplication of the CAPS 
SHIFT and SYMBOL 
SHIFT keys, and the 
much better location of 
the SPACE bar. 


Figure 2. Once the lid and 
conductive silicone rub- 
ber sheet have been lifted 
off the keyboard, the 
scanner matrix becomes 
visible. Connections 
A1...A5 and B1...B8 are 
identical to those on the 
circuit diagram. The new 
keyboard is connected in 
exactly the same way as 
the old one: this is best 
done with ribbon cable 
which is soldered at the 
underside of the com- 
puter board in place of 
the obsolescent socket. 
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Figure 3. The circuit 
diagram of the new 
keyboard. The CMOS 
switches and associated 
components may be 
mounted on a eurocard. 
S57 is a RESET switch. 
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SYMBOL SHIFT key instead of the CAPS 
SHIFT key is actuated (by ES13). With the 
help of figures 1 and 3 it is possible to 
realize any function you want by using 
further keys and CMOS switches. The pro- 
posed circuit follows the keyboard of the 
Spectrum+, however, although many of 
you may find the VIDEO keys rather an 
unnecessary luxury which are better 
replaced by COLON (:) and SOLIDUS (/) 
respectively. 


Extend mode key 


The EXTEND MODE key, the ‘D’ key, is 
somewhat different from those described 
sofar. To jog your memory: if you want to 
use instructions printed in green (old 
keyboard), it is necessary to press the 
CAPS SHIFT and SYMBOL SHIFT keys sim- 
ultaneously, release them, and then press 
the appropriate command key. If you want 
to use red instructions, the situation is 
even worse: you then have to press the 
SYMBOL SHIFT key, holds this down, and 
then press the instruction key. These 
problems are resolved by the EXTEND 
MODE key, $56. This switch is connected 
to ES] (CAPS SHIFT) via monostable 
N1/N2, and to ES13 (SYMBOL SHIFT) via 
D22. When S56 is held down when the 
instruction key is pressed, the monostable 
formed by N1 and N2 opens the CAPS 
SHIFT key contacts after a very short time: 
the ‘lower case’ (red) instructions are then 
available. If, however, 556 is pressed and 
then released before the instruction key is 
pressed, the upper case (green) instruc- 
tions become available. 


Power supply 


The keyboard may be operated from the 
Spectrum power supply. It is, however, 
recommended to use an 8-volt regulator, 
because a level of 5 V is pretty close to 
the lower limit of the CMOS ICs. It is 
further recommended to solder a capaci- 
tor of about 220 nF between the supply 
pins of each IC. The circuit has been 
working faultlessly in our laboratories for 
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some months, so that we cannot foresee 
any problems. 


Construction 


As keytops with the original Sinclair 
inscriptions do not appear to be commer- 
cially available, it is best to use keyboard 
switches with transparent keytops. These 
tops snap on to the switch and consist of 
two parts. The lower part may be 
engraved, marked with Letraset, or a 


piece of printed card may be placed on it, 


so that when the transparent top part is 
snapped on, the key-top appears to have a 
printed legend. Character set transparen- 
cies are available from many retailers. 
The keyboard may be constructed ona 
printed circuit board (we do not offer one 
with this project, so it will have to be 
made by yourself) or on veroboard. 
Dimensions are about 400 x 150 mm, so 
unless your retailer stocks this size board, 
you may have to make one from two. 
Because of the pressures exerted on a 
keyboard, mechanical strength of the 
boards is, of course, vital. 


Finally. .. 


..a tip for all diy. programmers. In many 
games, it is possible to interrupt with the 
aid of the cursor keys. On the old Spec- 
trum keyboard, the cursor arrows were 
located above the figures 5...8, and it 
was, therefore, simple to interrupt the 
game or other program by writing these 
figures in conjunction with the INKEY $- 
function. For instance, 

IF INKEY $ = ”"8” THEN... 

Because the cursor keys on the new 
keyboard are separate, and have no sym- 
bol, but only a function character, it is 
necessary to use the code of the cursor 
function if you want to control the com- 
puter with the cursor keys. This can be 
ascertained from the handbook. The cor- 
responding instruction will now be 
something like 

IF CODE INKEY $ = 


16 THEN... K 


Spectrum... 
elektor march 1985 


Figure 4. Identifying the 
single key switches by 
A...D makes it clear that 
from a purely electronics 
point the keyboard may 
be considered in four 
parts: (1) keys A, which 
are unaltered; (2) keys B, 
which control functions 
for which on the old 
keyboard the CAPS SHIFT 
key had to be operated at 
the same time; (3) keys C, 
which control functions 
for which on the old 
keyboard the SYMBOL 
SHIFT key had to be 
pressed at the same time; 
(4) key D, which actuates 
either the lower case 
(red) functions or the 
upper case (green) ones. 
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a simple test- 
instrument 
calibration aid 


19 kHz precision 
calibrator 


Test instruments are essential for any serious laboratory, be it 
‘professional’ or a hobbyist’s workshop. Bad test equipment, on the 
other hand, can be worse than no equipment at all as it gives wrong 
impressions that are likely to be taken as ‘truths’. Accuracy is always 
a point of doubt with home-made test instruments and for this 
reason we were very careful to give a detailed test procedure for our 
recently-published frequency counter. In hindsight, however, it 
occurred to us that one point could be considered as an example of 
‘Catch 22’: a good frequency counter was needed to calibrate the 
crystal oscillator. To remove this difficulty we came up with a simple, 
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but accurate, circuit. 


A test instrument must be reliable and 
accurate and, in general, the more you are 
prepared to pay the more of these two 
qualities you can expect. Home-made 
equipment is somewhat of an unknown 
quantity in this respect and must in some 
cases be referenced to other proven test 
instruments. This is the case with the fre- 
quency counter circuit, whose crystal 
oscillator must be calibrated with refer- 
ence to a frequency meter that is known 
to be accurate. Fortunately, there is a way 
out of this ‘Catch 22’ situation, and all that 
is needed is the small circuit shown here 
and a cheap FM transistor radio. 


19 kHz from the radio 
The frequency of 19 kHz was not simply 


| chosen at random for this circuit. This is, 


in fact, the frequency of the pilot tone 
transmitted in FM radio signals. In the 
case of good quality or hi-fi tuners, 
however, this frequency is very effectively 
suppressed after the stereo decoder so 
they are unsuitable for our purposes. 

The loudspeaker or earphone output ofa 
mono FM radio is connected directly to 
the input of our circuit. Band-pass filter 
R1/C1/L1/C2 removes all unnecessary 


‘parts of the signal and this is then 


amplified by Tl and fed into pin 3 (INPUT) 
of ICl. 

The 567 (IC1) is a phase locked loop (PLL) 
used as a tone decoder. The functions of 
each of its pins are indicated in the 
diagram of figure 1. The PLL is tuned to a 
particular frequency by means of the 
external timing components connected to 
pins 5 and 6. The values indicated set ICl 


OUTPUT 


LOOP 
FILTER me FILTER 


to a frequency of 19 kHz, of course. The 
band-width of this ‘lock frequency’ is 
determined by C5, while C4 serves to 
suppress the effects at the output of 
spurious input signals outside the lock 
range. 

When IC1 detects an input signal within 
the frequency range selected it locks onto 
it. The 567’s output then goes low so the 
yellow LED lights. If the PLL is not prop- 
erly locked onto the input signal, or if the 
input signal does not remain within the 
lock range for a while, capacitor C8 is 
partly charged so the green LED cannot 
turn on. As soon as the PLL is properly 
locked onto the 19 kHz signal T2 is turned 
off and the two LEDs light together. The 
signal output from pin 5 of IC] is then a 
square wave with a frequency of exactly 
19 kHz. 


Construction, calibration and use 


The circuit should be constructed care- 
fully bearing a few points in mind. Keep 
all wiring as short as possible and make 
sure to use thick cable for the ground and 
positive voltage supply lines. It is also 
very important to connect capacitor C6 as 
close as possible across ICl’s Vcc and 
ground pins (4 and 7). 

Connect the input of the circuit to the 
loudspeaker (or earphone) output of an 
FM mono radio and tune into a strong 
transmitter broadcasting in stereo. Care- 
fully set preset Pl so that the green LED 
just lights at the input signal’s minimum 
amplitude. 

To use the circuit increase the radio’s 
volume control slightly and tune into a dif- 
ferent transmitter. The yellow LED lights 
when IC1 locks. The green LED will only 
light if there is not too much noise on the 
signal. Increase the volume setting or/and 
tune to a different transmitter until the 
green LED lights continuously. If the 
green LED lights when the radio is tuned 
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to a number of different transmitters the 
circuit is working correctly and the output 
signal then has a frequency of 19 kHz. 
There are a few final points regarding 
using this circuit. First of all, it is 
advisable to tune the radio to a ‘quiet’ 
transmitter such as a classical music 
program. There is less chance of noise or 
interference on such a signal than would 
be the case with a contemporary music 
program. The second point concerns the 
accuracy of the 19 kHz pilot tone. The EBU 
(European Broadcasting Union) norm 
states that this must be 19 kHz + 2 Hz. This 
is quite a tight tolerance but in most cases 
the signal will be even closer to 19 kHz. 
The measurements we made showed that 
the signal was, in fact, accurate to within 
+ 0.001%. 

This test circuit was designed as an aid to 
setting up the microprocessor-controlled 
frequency counter described in the 
January 1985 issue of Elektor but it can 
also be used to test and calibrate other 
laboratory equipment. In the case of the 
frequency meter simply let it warm up 
first and then measure the 19 kHz with the 
A input. Trim the preset in the oscillator 
until the display shows ‘19.0000 KHZ’ By 
the same token this circuit need not only 
be used for calibration purposes. It could 
be used in any application where a very 
accurate 19 kHz signal is required but 
because a radio has to be connected to 
its input it cannot be considered as a per- 
manent fixture. | 
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Imax ~ 40 mA 


Figure 1. With a cheap 
radio connected to its 
input this circuit is a very 
effective 19 kHz 
calibrator. Depending on 
the actual radio used it 
may be possible to draw 
the power supply of 9 V 
d.c. from the radio's bat- 
teries or power source. 
The circuit’s current con- 
sumption is about 40 mA 
with both LEDs lit. If the 
radio cannot supply it the 
9 V can be provided by 
separate batteries. 

A different value of 
inductor can be used for 
L1 but the capacitance of 
C1 will then have to be 
re-calculated from the 
formula: C1 = 1/4n?f?L, 
where f = 19 kHz, of 
course. 
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Counter circuits have long been a tradition in Elektor. It started with 
one of the very first issues way back in 1975 and has continued ever 
since. In spite of this we still get regular requests for counters to do 
this and counters to do that. To satisfy all these, we have developed a 


counter circuit that can: 


@ count upwards and downwards; 


& be used with a variety of displays: LED, LCD, FD, and others; 


store the counter contents; 
Hi preset the counter position. 


versatile counter circuit 


upwards or 
downwards, for 
LED or LCD, tor 
common- 
cathode or 
common-anode 
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The circuit diagram in figure 1 shows 
nothing really surprising: decoder, IC]; 
counter, IC2; and seven-segment LD]. The 
surprises are contained within the ICs! 
IC2 is a synchronous BCD upwards and 
downwards counter whose content may 
be preset. The presetting function is asyn- 
chronous. 

BCD counter ICs generally contain four 
bistables and a number of gates with 
which the required function can be 
arranged. Asynchronous operation means 


that one of the bistables toggles when the 
clock at its input changes. In other words, 
each bistable is clocked by its 
predecessor. Operation is synchronous 
when the output level of a bistable 
changes when the output level of the 
preceding bistable goes logic high and a 
fresh clock pulse arrives at its input. This 
pulse is provided simultaneously to the 
clock inputs of all the bistables. With this 
arrangement the result does not have to 
wait for the clock to be provided to the 


IC2 = 4510 
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last in a long line of bistables. 

For instance, in an eight-stage counter 
operating in the asynchronous mode, 32 
bistables have to be clocked before the 
result is indicated. In synchronous mode, 
the result is known immediately. 

There are therefore seven terminals 
needed: two for the supply voltage, Up 
(3...18 V), four for the outputs of the 
bistables (Q1...Q4), and one for the clock 
input (Clk) which is internally connected 
in parallel to all bistables. Then there is an 
input for signal U/D, which gives the 
command to count upwards or down- 
wards. And, of course, there is a reset (R) 
input. 

Preselection of the counter position is car- 
ried out via inputs Pl...P4. The lowest 
value bit accords with Pl (and subse- 
quently with output Q1!). Preselection is 
evaluated when input PE is logic 1, 
independent of the clock signal; this 
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The two remaining terminals of the 
counter IC are CI (carry in) and CO (carry 
out). It is these terminals that make the 
circuit of figure 1 into a proper functional 
element, for they make the connection 
between the previous and the following 
counter elements. The counter elements 
can thus be connected in cascade by con- 
necting the CO of the previous element to 


the CI of the next 


The other IC, a BCD-to-seven-segment 
decoder with latch and display driver, is 
similar. A glance at the pin-out shows that 
seven outputs are available for display 
segments a...g. Then it has four inputs 
for the BCD information, A...D, and two 
terminals for the supply voltage of 


8...18 V. 


The interesting pins here are Ph, Bl, and 
LD. Pin LD is normally logic high; when it 
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Figure 1. A counter 
element consists of a 
counter IC (synchronous 
BCD upwards and 
downwards counter with 
asynchronous preset), a 
decoder IC (BCD-to- 
seven-segment decoder 
with latch and display 
driver), and the LED 
display. 


Figure 2. Operation of the 
counter IC is more easily 
understood with the aid 
of this timing diagram. 


85019-2 
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Figure 3. Connections to 
various display readouts. 
When a liquid crystal 
display is used, the 
decimal point should be 
connected via an XOR 
gate: the inputs of the 
gate to Ph and Dp, and 
the output to Dp. 


Table 1 
R = reset 
Cl = carry input 
CO = carry output 
PL_= parallel load 
U/D = up/down 
clock 


PE = pulse enable 

Dp = decimal point 
Ph/Com = common anode/ 
common cathode 

LD = latch disable 


Parts list 


ne 
.R8 = 220 2/1/8 W 


Semiconductors: 


LD1 = MAN4410A gr; 
MAN4610A 0; MAN4910A 
r; MAN4810A y (all 
General Instrument) 
for Siemens or Hewlett 
Packard types see text 

IC1 = MC14543B 
(Motorola) 

IC2 = MC14510B 
(Motorola) 

Printed circuit board 85019 


Figure 4. The printed cir- 
cuit board can house two 
counter elements; it 
should be cut into two, 
with one part containing 
the display section, or 
into three if only one 
element (and display) is 
required. 
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LIQUID CRYSTAL (LC) READOUT 


One of Seven Segments 


Common 


4543 
ED Backplane 


Output 


Square Wave 
Up-— to Upt+ 


INCANDESCENT READOUT 


Appropriate 
Voltage 


LIGHT EMITTING DIODE (LED) READOUT 


Common Common 
Cathode LED Anode LED oa 
3 
ae 4543 3 
ee Ph 6 | 
GAS DISCHARGE READOUT 
Appropriate 
Upt Voltage 


FLUORESCENT READOUT 


Filament 
Supply 
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goes low, the information at the BCD 

inputs is stored in the IC, and the memory 
content is subsequently fed to pins a...g. 
Pin Bl is normally logic low. When it goes 


high, all pins a...g are low. The segment 
outputs are also logic 0 when a number 


greater than 9 (in BCD code) is present at 
the input pins. 

The junction of pin Ph is best seen with 
reference to figure 3, which shows the 
various connections to the display 
readouts. We have opted for the LED 


4x 1N4001 


(+4)12V 
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display, because this is not only the most 
economical but is also the most suitable 
for use with this particular IC. 


Construction 


A printed circuit for two counter elements 
is shown in figure 4. The board should be 
cut into two, with one part containing the 
display, or into three if only one element 
(and the display) is required. 

The boards are put together as shown in 
the photograph: that containing IC] and 
IC2 is at right angles to the display board. 
The earth planes of the boards must be 
soldered together; this makes it impera- 
tive that the boards are cut absolutely 
straight. Additional stability is provided by 
resistors Rl...R8 being soldered to two 
boards! 

Most terminals are located at the short 
edge of the board(s); only Dp, +, and LD 
are at the long side. This was arranged so 
that when several boards are in cascade, 
they can be placed side by side ona 
prototyping (vero) board. To ensure suf- 
ficient stability, the terminals at the long 
side, and possibly also the Clk terminal, 
must be soldered to the vero board. Our 
prototype which was assembled in this 
manner proved more than adequately 
stable. Do not forget to connect the CO 
terminal on one board to the CI terminal 
on the next. 
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A final word about the LED display. Since 
IC] can provide a segment current of only 
10 mA, it is advisable to use the General 
Instrument type given in the parts list. 
Siemens and Hewlett Packard types draw 
rather more current, about 15..25 mA, for 
the same light intensity. When these types 
are used, it is therefore advisable to buffer 
each of the segment outputs as, for in- 
stance, in figure 3 (incandescent or gas 
discharge readout). 

Take care to solder the Ph/Com terminal 
with correct polarity. 


Applications 


One of many possible applications of the 
counter element is shown in figure 5, 
which is an adaptation of the Yevolution 
counter’ described in the September 1981 
issue of E/ektor. As is shown, the special 
IC type MK50398 then used is replaced 
by six of the present counter elements (of 
which only two are shown in figure 5). 

As we said in the beginning, there is no 
counter requirement that cannot be solved 


by the element presented here! | 


85019-5 


Figure 5. Example of an 
adaptation of the revo/- 
ution counter described 
in the September 1981 
issue of E/ektor. Note 
that only two of the six 
required counter elements 
are shown. 
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to frighten off 
would-be 
burglars 


Figure 1. The circuit 
diagram of the darkness- 
sensitive light switch 
which automatically turns 
the outside light(s) on 
and off depending on the 
ambient outside light. 
The sensor used is an 
LDR (R8). The integrated 
mains-synchronized trig- 
ger circuit type TDA 1024 
enables the practical 
realization of the switch 
to be small. One of the 
advantages of mains- 
synchronized triggering is 
an appreciable increase in 
the life of the light bulbs 
used. 


As can be read almost daily in any newspaper, the number of 


burglaries in private residences continues to increase. The police are 
overworked, and the courts, as usual when it concerns crimes 
againts the private citizen, far too lenient, so that manufacturers of 
security equipment are, understandably, doing good business in spite 
of the hefty prices they charge for their products. The philosophy 
appears to be that if you have something worth protecting, you're 
normally quite prepared to pay for it. But does it really have to be so 
expensive? Since it is a fact that most burglaries occur during the 
hours of darkness, we feel that even a relatively simple, and 
inexpensive, switch as suggested here will deter most would-be 
intruders. And don’t forget, no security system, however expensive, 
gives one hundred per cent protection! 


darkness-sensitive 
light switch 


The great advantage of the proposed elec- 
tronic switch, compared with its 
mechanical counterpart, is that it is fully 
automatic in operation. When it gets dark 
around your house, the lights at the front 
and back doors are automatically 
switched on and turned off again at 
daybreak. The degree of darkness or light 
at which this happens can be preset. The 
darkness-sensitive switch is based ona 
light-dependent resistor (LDR). 

The circuit diagram of the complete elec- 
tronic switch is given in figure 1, from 
which it will be noted that the number of 
components has been kept to an absolute 
minimum. This was made possible by the 
use of a mains-synchronized trigger IC for 
silicon-controlled rectifiers, the type 

TDA 1024. This can conveniently be fed 
from the mains via a simple series RC net- 
work, R4/C2, so that a separate supply is 
not necessary. Capacitor C3 also serves as 
a current-limiting component, while 
resistor R3 limits the current caused by 
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the closing of mechanical switch Sl] and 
by high-frequency mains noise. 

Basically, the electronic switch proper is 
triac Tril. Every time the mains passes 
through zero, the triac is fed by a trigger 
pulse from ICI], but only when it is dark 
outside. Triggering at the zero crossing 
point has the advantage that high- 
frequency noise generated at the on or off 
switching of the load is kept very low. If 
the triac were triggered at any arbitrary 
moment, sharp pulses of current, which 
are rich in hamonics, might contaminate 
the mains supply. Another advantage of 
switching at the zero crossing point is that 
the initial current through the cold 
lightbulb(s) is limited which increases the 
useful life of the bulb appreciably (see 
also ‘Jamp saver in the September 1984 
issue of Elektor). 

The trigger pulses generated by the 

TDA 1024 are very short. A constant gate 
current would cause too much heat gener- 
ation in the IC itself and in resistors R3 
and R4, that is, the components that draw 
the required trigger energy from the 
mains. Resistor R3 largely determines the 
pulse duration and, together with the on- 
chip zero crossing detector, ensures cor- 
rect synchronization of the pulses with the 
mains. The value of this resistor is . 
calculated so that at the end of the trigger 
pulse the momentary current through the 
load, that is, light bulb La, is definitely 
greater than the holding current of the 
triac. If that were not the case, the triac 
would turn off immediately the gate pulse 
decays, and, if a bulb of low power were 
used, this would either not light at all or, 
at best, flicker. The latter of the two 
effects is caused by the asymmetry in 
holding currents and occurs when the 
momentary load current after the decaying 
of the pulse is larger than only one of the 
two holding currents. This is the reason 
that the diagram in figure 1 does not only 


state a maximum, but also a minimum 
power rating for the lightbulbs). If a triac 
type TAG 226 is used, of which the 
positive (from A2 to Al) as well as the 
negative (from Al to A2) holding current is 
10 mA at 25°C maximum, the circuit will 
function correctly even at temperatures 
round freezing point and bulb ratings of 
25 W. Higher bulb ratings (up to 200 W) or 
a more sensitive triac allow even lower 
temperatures, which is important if the 
electronics are placed outside; we will 
come back to this later in the article. 
Network R1/Cl in parallel with the triac 
has the task of preventing the triac to 
commence conducting on high-frequency 
noise pulses generated by other 
appliances. 

When a light-dependent resistor, such as 
R8 in figure 1, absorbs light, its resistance 
decreases. The LDR is here connected in 
a Wheatstone bridge, one arm of which is 
formed by resistor R7 and the LDR, and 
the other by preset Pl. The preset enables 
the bridge being set so that the light bulb 
is turned on when it gets dark outside. 
The voltage balance across the bridge is 
determined by a comparator in IC] (pins 4 
and 5). Network C4/R6 delays the bridge 
being unbalanced by flashes of lighting or 
ohter short changes in light intensity. 
Capacitor C3 decouples the comparator 
input. Capacitor C5 smoothes the control 
voltage generated by the IC. 

To prevent erratic operation of the circuit 
during slow changes in outside light, as at 
dawn or dusk, the IC has inherent 
switching hysteresis, which may be fixed 
externally between two limits by R5. The 
hysteresis varies between 10 and 300 mV 
for values of R5 between © and zero; a 
practical average value has been chosen 
in the present circuit. 


Practical aspects 


Due to the use of an integrated trigger cir- 
cuit, the printed circuit board of the light 
switch could be kept small enough (65 x 
50 mm) to fit in a single junction box. This 
may, of course, be one that is already part 
of your electrical system, provided this is 
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on the circuit (i.e. same fuse) to which 
your outside light is, or will be, connected 
and that there is space for the board. 

In the following it is assumed that you 
have to fit outside lights. From a con- 
venient take-off point in the electrical 
system, run 5/8 in. conduit to the position 
where the junction box with PCB will be 
located. Also fit a mains on/off switch (Sl 
in figure 1) near the box or in any other 
convenient position in the new run. The 
junction box should preferable be fitted 
indoors, because low temperatures make 
the triac less sensitive and it is less likely 
to be damaged by intruders. 

If, however, you have no choice but to 
place it outside, use a more sensitive triac, 
such as the TAG 206 or TAG 207, light 
bulbs of not less than 40 W, and fit the 
box out of easy reach. 

From the junction box run a 3-core cable 
to the outside light(s) and a 2-core cable 
to the sensor (LDR) as shown in figure 4. 
These cables should be run in conduit or 
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Parts list 

Resistors: 

Ri = 68.9 

R2 = 47 2 

R3 = 680 k 

R4 = 390 Q 

RS = 470 Q 

R6 = 22k 

R7 = 47k 

R8 = light-dependent 


resistor, 50...100 k 
P1 = preset 100 k 


Capacitors: 

C1 = 100 n/400 V 
C2 = 220 n/400 V 
C3 = 100n 

C4 = 100 p/10 V 
C5 = 470 p/25 V 


Semiconductors: 


IC1 TDA 1024 

Tril = triac, min. 4 A/ 
400 V; max. holding 
current + 10 mA; max. 
positive trigger current 
10 mA; suggested types 
TAG 226 or TAG 227 — 
more sensitive types are 
TAG 206 or TAG 207 


ll 


Miscellaneous: 


2-way terminal block for 
PCB fitting 

3-way terminal block for 
PCB fitting 

PCB 85021 


Figure 2. The printed cir- 
cuit of the light switch is 
easily fitted inside a 
single junction box. The 
triacs suggested need not 
be cooled with bulb 
ratings up to 200 W. 
Higher ratings are not 
recommended, even with 
cooling of the triac: heat 
dissipation in a watertight 
junction box is not very 
good. 
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Figure 3. Photograph 
showing the light switch 
fitted in a junction box. 


Figure 4. Suggested 
installation diagram. The 
colours in brackets refer 
to obsolete wire colour 
codes. 
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be suitable, preferably armoured, for out- 
door use. The green and yellow wire 
shown near the bulb La is intended for 
earthing the metal parts of the lamp- 
holder. 

The most convenient way of fitting the 
sensor is to cut the conduit containing the 
2-core cable flush with the outside wall, 
connect the cable to the LDR, and then fix 
the resistor to the conduit with araldite 
(make sure that this is transparent). 
Needless to say, there are various other 
ways of fixing the resistor, but it is, of 
course, important that whatever you 
choose ensures watertightness. 

Only incandescent light bulbs with a total 
rating of not more than 200 W should be 
used. Neon or similar tubes should not be 
used because their inductive properties 
would upset the triggering of the triac. 
Rest the calibration of the light switch. 


Wait till you find it’s dark enough outside 
and then, using an insulated screwdriver 
(called a mains tester or electricians’ 
screwdriver), adjust preset Pl so that the 
light just comes on. That’s all! 
Remember to keep switch S1 turned on; 
this switch is not superfluous, however, 
because it should be possible to remove 
the mains from the circuit. 
If you already have outside light(s), simply 
fit the electronic light switch between the 
existing mechanical switch and the 
light(s). The sensor should, of course, still 
be fitted as described above. 
Obviously, you cannot expect automatic 
outside lights to be a guarantee against 
intruders. But, coupled with security locks 
on outside doors and windows, they offer 
good additional, yet inexpensive, protec- 
tion measures against would-be intruders. 
| 


As the title implies, this project is not intended to make hi-fi buffs sit 
up, but rather to meet the many requests for a simple active 
loudspeaker that can be connected direct to the headphone output of 
small cassette players and FM receivers. 


mini active loudspeaker 
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The main requirements our designers 
were asked to meet were: reasonably 
small dimensions, not too expensive to 
build, active operation, and good quality 
sound reproduction. Furthermore, it had to 
be a loudspeaker system that could be 
constructed by anyone, which also meant 
that the integral amplifier had to be kept 
simple. The result is a perfectly accept- 
able concept which leaves room for some 
variation, dependig on personal 
preferences and available materials. 
Purely from a quality point of view, an 
enclosure of about 7 x 45/s x 3!/s in. 

(18 x 12 x 8cm) cannot be claimed to 
have more than a modest specification 
and yet it is surprising how well this small 
unit behaves, particularly if it is fitted with 
the recommended two-way system. 


Loudspeakers 


The choice of loudspeaker unit(s) is, of 
course, of paramount importance. For- 
tunately, there are quite a number of 
suitable loudspeakers on the market. 
Those we tested varied in quality from 
reasonably good to excellent. 

Of the loudspeaker units we tested for a 
one-way system we found the 8-cm 
Visaton type FRS8 and the Audax type 
HIF78BiSM best value for money. In the 
final analysis the Audex wins on points 
because it has slightly better bass 
response and power handling (15 W com- 
pared with the 10 W of the FRS8). Of the 
10-cm types, the Isophone BPSL100/7 

(10 W) and the Audax HD10P19BSM (15 W) 
gave the best results. One-way systems 
using these loudspeakers are eminently 
suitable for use in bedrooms, hobby- 
rooms, and teenagers’ bedsitters. 

Our own preference, however, is a two- 
way system that uses two Audax speakers 
which fit nicely in the proposed 
enclosure. The woofer is a type 
HDI10P25FSC (which can also be used as a 
single unit in a one-way system) and the 
tweeter a type TW60A (which is also 
available in different constructions and 
then type-coded TWS51A, TW74A, or 
TWS80A). 

The HD10P25FSC has a resonance fre- 
quency of 52 Hz and power handling of 
30 W. It has reasonable mid-frequency 
performance which starts tapering off at 
about 5...6 kHz. As the TWA60A’s range 
goes down to well below those fre- 
quencies, these two speakers, together 
with a simple crossover network, form a 
perfect combination for our purposes. The 


TWE60A has a power handling of 40 W and 
measures 6 x6 cm. 


good sound 


Electronics low cost 


The electronic part of the system is kept 
quite simple as shown in figure 1, and 
consists of a power supply, an integrated 
15 W power amplifier, and a passive cross- 
over network. 

The power supply could not be simpler: a 
transformer, a bridge rectifier, and two 
electrolytic capacitors — that’s all. 

The power amplifier is just as simple, con- 
sisting of just an amplifier module type 
HY-30 and a volume control, Pl. Even the 
heat-sink is integral with the IC! The HY-30 
has only five pins so that mistakes in con- 
necting up are virtually impossible. The 
volume control will in many cases not be 
required, because the output level of most 
cassette players or FM receivers is already 
adjustable. 

The crossover network, R1-R2-C3-C4-Ll, 
has a slope of 6 dB/octave which is not 
particularly steep, but that is not required 
with these loudspeakers anyway. It has, 
however, the advantages over higher-order 


electronics of the mini 


amplifier module; and 


reproduction at 


Figure 1. The complete 


active loudspeaker unit: a 
simple power supply; an 


a 


passive crossover filter 


for the two-way system. 


H B = B40C2200/3500; 
H 4x 1N5401 


L1 = 0.2 mH, see text 

C3 = 2u7 metallized plastic foil 
C4 = 5u6 bip. elco 

R1 =628/5 W 

R2=628/1W 


' Tr1 


2200p /25v 


85034-1 


3-61 


mini active loudspeaker 
elektor march 1985 


Figure 2. The 30 W af. 
output stage published in 
the January 1985 issue of 
Flektor is a suitable 
alternative to the HY-30 IC 
shown in figure 1. 
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networks that the phase shift it introduces 
is very small and its response to pulses is 
better. 

Note that Ll is not a miniature choke, but 
a coil specially made of 0.75...1 mm dia. 
wire for crossover networks. 


Alternative power amplifiers 


It is, of course, possible to use a power 
amplifier other than the HY-30 IC. In fact, 
any reasonably good 15...20 W amplifier 
may be used, provided it fits in the box. 
A suitable alternative is the 30 W af. out- 
put stage published in the January 1985 
issue of E/ektor. That amplifier provides 
20 W into 8 ohms and has the advantage 
that, together with the required power 
supply, it may be cronstructed on our 
85001 pcb. A schematic of the ensuing 
layout is given in figure 2. 


Enclosure 


The main requirements for the enclosure 
are that it must be fairly robust, relatively 
free of resonances, and as small as the 
chosen loudspeakers and the electronic 
part allow. Our prototype was constructed 
in a cast aluminium alloy box of 

18 x 12 x8 cm which is available from 
many retailers. Because of its high rigidity, 
cast aluminium alloy is eminently suitable 
material for a loudspeaker enclosure. 
Although the sides of the box are not 
particularly thick, there is virtually no 
tendency to resonate. Normal damping is 
achieved by covering the side and rear 
panels internally with one-inch thick glass 
wool or rock wool. 


Construction 


Most of the constructional details will be 
clear from figure 3. The power transformer 
is suspended from the top panel; the elec- 


trolytics and bridge rectifier are fitted to 
the rear panel. Cut a rectangular hole of 
55 x 40 mm centrally in the rear panel 
underneath the rectifier, to which the 
HY-30 module is fitted. The sides of this 
module have special slots into which the 
fixing bolts fit. Any gaps between the 
module and the enclosure should be 
sealed with two-component epoxy resin. 
The crossover filter is mounted at the bot- 
tom of the box. Mains input (with strain 
relief sleeve), fuse holder, signal input 
socket, and, where appropriate, the 
volume control are fitted in the left-hand 
side panel. 

The loudspeakers are mounted inside the 
lid of the enclosure. The woofer requires 
a circular cut-out of 92 mm diameter and 
the tweeter one of 50 mm diameter. Take 
care to connect the speakers with correct 
polarity: the + is indicated by a red dot 
near the relevant speaker terminal. 

Once the unit has been wired up and 
tested — there is no calibration — the 
strips of glass wool or rock wool should 
be pressed against the side and rear 
walls. For the sake of clarity, these strips 
are not shown in figure 3. Finally, fit a 
pressure sensitive adhesive sealing strip 
at the inside outer edges of the lid, which 
can then be screwed into place. 

Finally, figure 4 shows what the enclosure 
inside looks like when the alternative 

30 W af. output stage is used instead of 
the HY-30 module. This set-up requires 
rather more space, so that you may have 
problems if you opt for the two-way 
speaker system and your mains trans- 
former is on the large side. However, if 
you use a single speaker, there should be 
no problem as is clear from figure 4. Note 
another advantage of using a metal 
enclosure: there is no heat sink required 
for the power output IC! K 
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Figure 3. Loudspeakers, 
crossover network, ampli- 
fier module, and mains 
power supply fit neatly in 
a commercially available 
cast aluminium alloy 
enclosure. Some strips of 
glass wool or rock wool 
(not shown) provide the 
required damping. 


Parts list 


Tr1 = mains transformer, 
2x 12V/1A 

B = rectifier B40C2200/500 
or 4 off 1N5401 

C1,C2 = 2200 yuF/25 V 

= fuse 100 mA (T) 

= DPDT mains switch 


Amplifier: 

IC1 = ILP module type 
HY-30 

P1 = 100 k log poten- 
tiometer 


Crossover network: 


L1 = 0.2 mH (wire dia. 
1mm) 

C3 = 2u7, metallized plastic 
foil 

C4 = 5yu6, non-polarized 
electrolytic 

R1 = 628/5 W 

R2 = 628/5 W 


Loudspeakers: 


woofer: Audax 
HD10P25FSC (8 ) 

tweeter: Audax TW60A 
(8 Q) 


Miscellaneous: 


cast aluminium alloy enclo- 

sure, about 18 x 
12 x 8cm 

fuse holder 

strain relief sleeve or bush 
for mains lead 

25 mm thick glass wool or 
rock wool as required 
phone socket or jack socket 
for chassis mounting 


Figure 4. The same 
enclosure as shown in 
figure 3 but here fitted 
with the 30 W a.f. output 
stage shown in figure 2. 
The aluminium box is an 
excellent heat sink for the 
amplifier IC. 
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G. Fossan 


a universal 
all-in-one 
transistor 
connection 
tester 


Figure 1. The transistor to 
be tested is fitted to the 
‘TT’ position. Its polarity 
(b, c and e), correct oper- 
ation and gender (PNP or 
NPN) are determined with 
P1 and S1. 


ecbecbe 
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Many electronic components may only be fitted into a circuit in one 
way: the polarity must be correct in other words. Diodes, electrolytic 
capacitors, ICs (to name but a few) are marked to show what is their 
correct polarity but transistors do not have any such indication. 
Knowing the type of the transistor in question it is, of course, a 
simple matter to look at the data sheet and find out which pins 
correspond to emitter, collector and base. If you do not have the data 
sheet to hand, however, this makes matters somewhat more difficult. 


transistor unitester 


Two things are of vital importance when a 
transistor is to be used in a circuit, namely 
which pins correspond to emitter, collec- 
tor and base and whether it is an NPN or 
PNP transistor. The transistor’s data sheet 
gives this information but the chances are 
that you will not have the appropriate data 
sheet when you need it. A collection of 
data sheets would seem to be the answer 
but a much better solution is to make a 
transistor connection tester like the one 
shown here. 


A switching transistor 


The most striking thing about the unitester 
circuit shown in figure 1 is its simplicity. 
The component under test, Ty, is used as 
a switching transistor. The base current is 
varied with Pl until the transistor switches 
on and causes two of the LEDs to light. 
Which LEDs light (D1/D2 or D3/D4) 
depends on whether Tt is NPN or PNP. 
(This is defined by the position of S1.) The 
intensity of the LEDs at a particular pos- 
ition of Pl gives an indication of the tran- 
sistor’s current gain. 


The test procedure 


In our prototype we fed the ‘b’, ‘c’ and ‘e’ 
terminals from the circuit to an IC socket, 
as the diagram indicates. We found that 
this simplified using the circuit as all poss- 
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ible connection orders are catered for. To 
try a different bce layout the transistor’s 
pins are each moved one hole further. A 
transistor is tested as follows: 
@ Plug the pins of Tp into the IC socket 
in any order but making sure that each 
fits into a different hole — one into ‘b’, one 
into ‘c’ and one into ‘e’. Turn Pl com- 
pletely around and back, then switch Sl 
over. If one of these two operations 
causes two of the LEDs to light simul- 
taneously the pin stuck into the ‘b’ pos- 
ition is the transistor’s base. In this case 
both LEDs will light when P1 is at one end 
of its travel and both will be off at the 
other end of the travel. Any other indi- 
cation on the LEDs indicates an incorrect 
connection so Tr’s pins should be 
changed around until the right indication 
is found. If none of the possible combi- 
nations gives the correct indication either 
the transistor is faulty or the component in 
question is not a transistor. 
@ Having found the base, the emitter and 
collector must now be determined. The 
base current is set with the potentiometer 
so that moving PI slightly gives a clearly 
visible change in the light intensity of the 
LEDs. The LEDs are set to ‘medium’ 
brightness and the collector and emitter 
connections are then swapped. If the 
LEDs burn more brightly than before the 
‘c’ and ‘e’ connections are now correct. If, 
on the other hand, the LEDs become dim- 
mer the previous arrangement was 
correct. 


Final points 


The circuit is easily constructed ona 
piece of Veroboard and can be connected 
to a suitable d.c. power source (batteries 
will be sufficient). The voltage supply 
should be about 4.5 V, but must never be 
greater than 6 V. There is no actual need 
to use an IC socket for the ‘b’, ‘c’ and ‘e’ 
connections but this does simplify matters. 
The operation of the unitester can be 
verified by taking a transistor whose con- 
nections are known. Select PNP or NPN as 
appropriate and plug the transistor cor- 
rectly into the Tt socket. When PI is 
moved fully around two of the LEDs will 
light or go out, depending on whether 
they were on or off. id 
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Mixed-contact din 
connectors 


A new range of mixed-contact DIN connectors 
is now in stock at Dage (GB) Limited. Made by 
Siemens, these connectors offer mixes of 
standard pins with up to eight cavities for 
either r.f. or high-power contacts; for instance, 
to take power on to back panels. 

The r.f. contacts are available either for cable- 
end or for pcb mounting. For power connec- 
tion, there is a choice from 10 A, 20 A, or40 A 
ratings. : 


Standard commercial DIN connectors, also 
made by Siemens, are also stocked. 

The ordinary DIN contacts are electrolytic gold 
over nickel. The single-row types B, C, and M 
have a contact current rating of 1.5 A and con- 
tact resistance of not more than 20 milliohms. 
Types D, F, and G have a contact current rating 
of 5.5 A and contact resistance of not more 
than 15 milliohms. 


Dage (GB) Limited 
Eurosem Division 
Rabans Lane 
Aylesbury 

Bucks HP79 3RG 
(0296) 33200 


telex: 83518 (3161M) 


Yearbook of West European 
Electronics Data 
12th edition 


The new edition of this famous handbook 
details markets 1983-88 and _ production 
1982-85 for seven major electronics equipment 
sectors and three electronics component sec- 
tors for 14 European countries. Sectors 
covered are Electronic Data Processing (Com- 
puters), Electronic Office Equipment, Control 
and Instrumentation, Medical and Industrial 
Electronics Equipment, Communications and 
Military Electronics, | Telecommunications, 
Consumer Electronics Equipment, and Active, 
Passive and Audio Components. 

Additional data include the output of Vehicles 
and Domestic Appliances in Europe, forecasts 
of Leading Economic Indicators such as Gross 
Domestic Product, Inflation, Industrial Out- 
put, Balance of Payments, Unemployment to 
1985 for each European country, Exchange 
Rates against the US dollar, a four language 
glossary, and a complete explanation of the 
Interpretation and Classification of the 
statistics and a guide to the Electronic Product 
headings. 

Benn Electronics Publications Ltd 

PO Box 28 

Luton LU2 OBD 

(0582) 417438 


telex: 827648 (3153M) 


New catalogues from Imhof 


A new leaflet giving full details of their revised 
design Impak and Elbox instrument cases. 
An eight-page brochure giving details of their 
latest major product innovation — the Elite 
range of lightweight all aluminium racks. 

The Express Service Catalogue. 


/mhof-Bedco Standard Product Limited 
Ashley works 

Ashley Road 

Uxbridge UB8 2SQ 


(0895) 37123 (3154M) 


Surface Mounted Packaging 


Surface mounted components are revol- 
utionizing the electronics manufacturing 
industry claims Texas instruments in a free 
28-page booklet published to explain the 
benefits and methods of this new technology. 


The Customer Response Centre 
Texas Instruments Limited 
Manton Lane 

Bedford MK 41 7PA 


(0234) 67466 (3156M) 


Revolutionary new in-line 


fuse holder 


A recently announced new fuse holder incor- 
porates several innovations that make it more 
versatile, economical, and safer than currently 
available units. For instance, the Safeguard 


High Temp, Low Resistance 


| FUSE HOLDER 


Head spring | 


Heat shield _ 


High temp. High performance 


material spring 
20mm - 1%" fuse range 
— Designed for both : 
continental and glass fuses 
WITH SIX 
winning FEATURES 


fuse holder has a unique heat reflecting shield 
to improve the fusing factor. Under overload 
conditions, heat is reflected back onto the 
fuse, causing it to fail sooner, thereby improv- 
ing its safety performance. 

The new unit will accommodate a range of 
fuse lenghts from 20 to 32 mm and will also 
handle quarter inch caps or continental points. 


Safeguard Fuse Company Ltd 
63 Woodham Lane 

New Haw 

Weybridge 

Surrey KT15 3ND 


(0932! 45300 (3162M) 


Macintosh Buyers Guide 


More than 200 software, peripheral, and add- 
on products are contained in this new publica- 
tion launched by Apple Computer (UK) Ltd. 
Representing the universe of Macintosh soft- 
ware and hardware, the new guide is available 
from all Apple authorized dealers in the UK at 
a maximum suggested retail price of £5.95. 


Apple Computer (UK) Ltd 
Eastman Way 

Hemel Hempstead 

Herts HP2 7HQ 

(0442) 60244 


telex: 825834 (3158M) 


Hotmelt glue gun 


The Hotfix 180 hotmelt glue gun developed by 
Power Adhesives Ltd has been selected by the 
Design Centre. The gun which incorporates 
the latest technology is designed around a 
solid-state self-regulating heater. The heater, 
called PTC (positive temperature control) 
ensures that the gun reaches proper operating 
temperatures in 3...4 minutes and that it can 
Operate on any voltage between 100 and 
240 V. Another advantage of the heater is that 
no thermostat is required because it regulates 
itself internally to the correct temperature, 
ensuring complete accuracy and _ reliability. 
The gun takes standard 12 mm diameter Flofix 
glue sticks. 

Amongst further design features are a clip-on 
stand; a power warning light; a fully enclosed, 
doubly insulated heater housing; and a range 
of optional nozzles and adhesives. The gun 
will bond, seal, assemble, insulate, repair, re- 
inforce, encapsulate, and fill. 


Power Adhesives Ltd 
103 Wantz Road 
Dagenham 

Essex RM10 &PS 


(01 593) 7228/9 (3133 M) 


Subminiature trimmer 
potentiometers 


A complete designer's guide to the wide range 
of newly-developed trimmer potentiometers 
from Murata is now available in a 24-page 
manual. 


Murata Erie Electronics UK Ltd 
100-102 Albert Street 

Fleet 

Hants 


(02514) 28585 (3157M) 


New mains filters 


A new range of mains filters, the FN380 series, 
is now available from Schaffner EMC Ltd. 
Developed for use in electrical and electronic 
equipment, the FN380 incorporates a power 
on/off switch and fuse, and is suitable for a 
wide range of applications, including office 
machines, electronics instruments, and most 
types of industrial and professional electronic 
equipment. 


The FN380, which can be supplied with fuse 
holders for US (6.3 x 32mm) or IEC 
(5 x 20 mm) fuses and either a single or a 
two-pole rocker switch, has been approved to 
the relevant VDE, UL, and SEV standards, 
with CSA pending. The filters are available in 
line current ratings of between 2 A and 6 A at 
250 VAC (50...400 Hz) and operate over the 
temperature range —25°C...+85°C. Overall 
dimensions are 58 x 32 x56.5 mm. 


Schaffner EMC Ltd 
One Ashville Way 
Molly Millar’s Lane 
Wokingham 

Berks RG77 2PL 
(0734) 784669 (3163M) 
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You ain’t heard nothing yet! 


The power supply section of very high-fidelity 
amplifiers can match the improvements in 
record pressing, low-noise tape materials, and 
compact discs, etcetera, by the use of a type 
40/3488 ultra-low-noise toroidal transformer 
from Avel-Lindberg Limited. 

Designed to provide 1200 VA continuously and 
over 2000 VA intermittent operation with full- 
wave rectifier and capacitive input loads, the 
40/3488 has available a d.c. output power of 
750 W (twice 75 V d.c. at 5A d.c.), which 


means it can drive a high-quality stereo ampli- 
fier under ‘music power’ conditions at 250 W 
per channel where the amplifier is fifty per 
cent efficient. At this power level, the radiated 
field and acoustical hum from the toroid is only 
ten per cent of that experienced from a normal 
stacked lamination type. 

Toroidal transformers are generally half the 
weight and volume of equivalent stacked 
lamination types and in the 1200 VA rating 
competitive in price. 

Avel-Lindberg Limited 

South Ockendon 

Essex RM15 5TD 

(0708) 853444 


telex: 897106 (3159M) 


Step-by-step keyboarding on 
the personal computer 


by Steven Radlauer 
ISBN 0 8120 2628 4 
256 pages; paperback £5.95 


Computer users require more than powerful 
memory and a fast printer to get maximum 
production from their machines. They also 
need to be proficient at typing, getting infor- 
mation and instructions into the computer 
quickly and efficiently. Barron’s new self- 
instruction book, step-by-step keyboarding on 
the personal computer, teaches how to 
increase typing output and thereby increase 
computer output. 

All typing skills and special computer oper- 
ations are taught one step at a time, then 
immediately strengthened through practice 
exercises and drills. Topics include word pro- 
cessing techniques, preparation of all types of 
business ‘correspondence, editing and proof- 
reading a text, and other essential skills. 
Numerous business applications are included, 
making the book particularly useful for 
upgrading office production. A special ‘Word 
Processing Workbook’ section contains 25 
lessons with abundant instruction, practice, 
and drill material. In addition, the book 
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includes an introduction to the important 
words and symbols of BASIC. 


Esther Ewert Barron's 
33 Sackville Street 
London W1X 1DB 


(01) 734 7282 (3152M) 


Amstrad CPC464 explored 


by John Braga 


Seduced by glossy advertisements and 
favourable reviews you splash out on a 
CPC464 computer from Amstrad. By all 
reports, that would be a very sensible thing to 
do as the manufacturers seem to have got 
almost all their sums right with their first foray 
into the personal/small business computer 
market. Even the Amstrad manual is more 
informative than most. There comes a point, 
however, when you know the manual inside- 
out and start to think ‘What next?’. You could 
do a lot worse than buy this recent publication 
from Kuma. The author assumes a reasonable 
knowledge of the computer's basic features 
and takes up where the manual ends. The 
book starts by looking at the machine's 
features but this is simply as an introduction to 
the remaining four parts of the book. These 
deal with the musical capabilities, graphics 
features, assembly language programming 
and a home accounting program as a 
demonstration of a serious application. 

The book is written in a clear, readable style, 
with numerous examples to illustrate the 
features. Each section is dealt with in a 


methodical manner and some of the ac- 
companying examples are very long. Instead 
of keying them in laboriously, however, you 
can buy two cassettes from Kuma and simply 
input the programs from them. The acid test of 
a book (or any review product for that matter) 
is the question of ‘Would we buy it?’, The 
answer, in this case, is ‘Probably!’. 

Kuma Computers Limited 

12 Horseshoe Park 

Horseshoe Road 

Pangbourne 

Berkshire RG8 7JW 


(07 357) 4335 (3151 M) 


Iron stand leaves both 
hands free! 


Tele-Production Tools are now manufacturing 
a stand for their ‘stiron’ range of heavy-duty 
soldering irons. 

This all-metal stand has fixing holes in its 
heavy base so that it can be mounted firmly on 
the work-bench. 

Any ‘stiron’ 875 series soldering iron in the 
range 60...200 W will fit into the stand: the 
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operator can then use both hands in offering 
the work-piece to the iron for soldering. 


Tele-Production Tools Limited 
Stiron House 

Electric Avenue 
Westcliff-on-Sea 

Essex SSO INW 


(0702) 352719 (3160M) 


Miniature encapsulated 
transformers 


With the introduction of twin voltage Low Pro- 
file Transformers and a range of miniature 
centre tapped 1.2 VA devices, Clairtronic now 
has the widest range of Encapsulated Mains 
Transformers in the UK. These designs are 
intended to avoid the most frequent cause of 
miniature transformer _ failings. ..handling 
damage to the exposed winding wire termin- 
ations. Encapsulation in polyurethene resin 
protects these fine wires and ensures reliability 
with good thermal conductivity. 

The standard types are potted in square boxes 
with power outputs ranging from 1.2 VA to 
50 VA in ten sizes. The Low Profile range 
covers 4 VA to 45 VA also in ten sizes with 
mounting heights from 17 mm to 49 mm. 
The latest Low Profile Transformers have two 
primaries and dual outputs which meet the 
demand for multiple voltage devices for use in 
both North America and Europe. The twin 
primaries may be connected in series or paral- 
lel for use on 240 V or 120 V supplies. 


All transformers are proof voltage tested to 
4 kV r.m.s. (Low Profile units at 5 kV) and are 
designed to meet IEC742 (BS 3535) and 
CEE 15, 
Clairtronic Ltd 
Churchfield Road 
Chalfont St Peter 
Bucks SLO 9EP 
(0753) 887227 


(3164M) 


advertisement 


HIGH QUALITY KITS AND MODULES FOR AMATEUR AND 
PROFESSIONAL APPLICATIONS: 


Light Effects 


K1874 — 4 channel running light ....................000- £17.25 
K2588 — 3 channel sound to light with pre-amp .......... £23.00 
K2590 — Light computer 16 steps new version............ £30.39 
K2602 — 4 channel running light with modulator .......... £24.79 


K2601 — Stroboscope 


Controllers: 
K2557 — Digital Thermometer ...............000000e eee £28.96 
K2574 — 4 digit up/down counter................ fe Siete £50.00 
K2577 — AC motor control .......6c.s cs cee ees en ce nnees £11.30 
K2579 — Start/stop timer 


Audio 
K611 — 7 Watt amplifier ................... 0c eee eee £5.51 
KU7 7A == EM cOscillatome a.2.0% accittec Ae SA ee GA as £ 6.31 
K1798 — Stereo VU using LED’s................00000008 £19.23 
K1804 — 60 Watt amplifier ............ 0.0... cece eee £18.94 


K2572 — Stereo pre-amplifier ............ 0.0000 cece eee ee £ 6.68 
K2582 — Stereo audio input selector .................05. £13.40 
K2606 — LED audio power meter .............0ce eee eeee £12.48 
K2622 — AM/FM Aerial Amplifier....................00. £ 8.75 


STOP! PLAYING WITH YOUR COMPUTER 
START! IT WORKING FOR YOU 
with VELLEMAN INTERFACE KITS 
K2616 Motherboard for ZX81, Kit form................005 


K2615 Motherboard for ZX Spectrum Kit form ............ £31.50 
K2628 Motherboard for Commodore 64 ...............005 


Each providing space for four interface cards and supplied with 
a 23 pole edge connector giving the facility to connect ZX prin- 
ter or to stack more motherboards. 


Interface cards now available: 
K2609 — DC output board with 8 open collector outputs 

(25 SO SIMA exec eh corcvey tens. ars ane euettuseaed soot ee Shs, nenstansj oleate £21.00 
K2610 — A/D converter, 8 bit precision.................. £29.65 
K2611 — 8 optocoupler inputs ............. 0.00 e cee eee £23.00 
K2614 — Centronics parallel printer interface.............. £34.80 
K2618 — D/A converter, 8 bit precision.................. £28.25 
K2629 Real Time Clock viait sca ctaa case cman mame abamen an 


(all above prices are inclusive of VAT) 


SEND FOR NEW FULL COLOUR SHEET DETAILING 
COMPLETE RANGE available free from: 


| VELLEMAN UK... 


P.O. Box 30, St. Leonards-on-Sea, 
East Sussex TN37 7NL, England. 
Telephone: (0424) 753246 


Velieman kits are also available from the following: 


AVON: L.F. Hanney, 77 Lower Bristol Road, Bath. 
BERKS: Lovering Bros., 76 King’s Road, Reading. 
BLACKPOOL: Eteson Electronics, 15B Lower Green, Poulton-Le-Fylde. 
CHESHIRE: Douglas Components, 90 Wellington Street, Stockport. 
DEVON: S & R Brewster, 86-88 Union Street, Plymouth. 
ESSEX: R. Jones Electronics, 267 Rectory Road, Grays. 
HERTS: Hemmings Electronics, 16 Brand Street, Hitchin. 
LANCS: Kennedy Electronics, 3 Sudell Close, Blackburn. 
Kennedy Electronics, 43 Cannon Street, Preston. 

LIVERPOOL: Progressive Radio, 93 Dale Street, Liverpool. 
LONDON: Bradley Marshall, 325 Edgware Road, W2. 

Bonex Limited, 102 Churchfield Road, Acton W3. 

Servio Radio, 156 Merton Road, SW9 
MANCHESTER: Spectron Electronics, 7 Oldfield Road, Salford. 
NORTHANTS: M.W. Associates, 10 Crown Street, Kettering. 
WILTS: Camlab Electronics, 27 Faringdon Road, Swindon. 


SCOTLAND: Marshall’s Electronics, 86 West Regent Street, Glasgow. 


IRELAND: Baxol Tele Exports, Ballinaclash, Post Rathdrum, Co. Wicklow. 
(Tel: 0404 6278) 


Retail enquiries welcome. 


elektor march 1985 


SKYBRIDGE 


Mail order & shop: 
441 PRINCES ROAD, 
DARTFORD, KENT DA1 1RB 


| 


Telephone: (0322) 91454 


> 


i 


This incredible volume contains everything required 
by the home constructor, amateur radio & CB user, 
and computer enthusiast. 

We think the Semiconductor section contains more 
types than have ever been offered to the hobbyist. 


Sections are headed as follows: 

Aerials, Amplifiers, Audio Accessories, Batteries, 
Boxes, Bulbs, Capacitors, Crystals, Car Com- 
ponents, Car Audio, CB & Ham Equipment, Com- 
puter, Connectors, Fuseware, Hardware. 
Headphones, Knobs, Lamps, Leads, Loudspeakers, 
Microphones, Meters, Opto, PCB, Resistors, 
Semiconductors, Special Effect Equipment, 
Switches, Power Supplies, Test Equipment, Tools, 
Transformers, Wound Components. 


In addition to listed items we continue to provide a 
procurement service for obsolete and difficult to ob- 
tain types. 


How many suppliers do you have at the moment 
that offer a service like this? 


Please fill in coupon below and send with £1.25. 
Print clearly as coupon is used as address label. 


Catalogue contains £2.50 discount order form — 
you make a profit straight away. 


NAME: 


ADDRESS: 


POSTCODE: 


EK 385 
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PRINTERS 


DOT MATRIX BBC MICROCOMPUTER SYSTEM 


All printers have centronic parallel interface unless otherwise WE AR E AN O FFICIAL B Bi 
Se nee cca sendcAE Rar TAeCMRaS Pe COMPUTER DISTRIBUTOI 


DEALER ENQUIRIES ARE WELCOMED 


EPSON 

FX80 160CPS 10” wide friction & pin feed £347 + VAT £399 

FX100 160 CPS 15” wide friction & tractor feed £499 + VAT £574 corn 
RX80 F/T 100 CPS 10” wide friction & tractor feed £239 + VAT £275 


RX80 100 CPS 10” wide tractor feed £199 + VAT £229 

RX100 F/T 100 CPS friction & tractor feed £385 + VAT £443 ec ron 
8143 RS 23 Interface for FX and RX printers £39 + VAT £45 

8148 RS 232 Interface with 2K buffer x on x off £60 + VAT £69 $1 90 INC 
Ribbon Cartridge for RX80 FX80 & MX80 £5 + VAT £6 VAT 


Ribbon Cartridge for FX100 & MX100 £7 + VAT £8 

APPROVED ECONET SERVICE CENTRE 
MP165 WE STOCK A LARGE RANGE OF SOFTWARE FOR 
165CPS 10” carriage friction and tractor feed £260 + VAT £299 BBC MICRO INCLUDING ACORNSOFT, BBC 
SOFTWARE, LONGMANS SOFTWARE, PLEASE 
SEIKOSHA SEND LARGE STAMPED ADDRESSED ENVELOPE 


BP 420 designed for the business world, 420CPS FOR FUL TAI 
in draft mode, 110CPS in NLQ mode. £1095 + VAT £1259 DDEIAIES: 


SMITH Yin 
CORONA === 
Fastext 80: 80 col, 80CPS. Friction feed standard g 

£149 + VAT£171 


TAXAN KAGA 

160CPS 10” wide 27CPS NLQ 24 x 16 matrix £269 + VAT £310 A I T 
460CPS 15” wide 27CPS NLQ 24 x 16 matrix £390 + VAT £449 : 
CANON 


160CPS NLQ Bee TREES 
mode, 27CPS, 10” Sad Ste : Samara 
wide friction & 


tractor feed : p ‘ j 
£299 + VAT £344 Si. ; 

PW1156A ‘ — ‘ 
160CPS NLQ : ‘ 

mode, 15” wide : : a2 2 

friction & tractor S : 


feed : : 
£433 + VAT £499 28/29 BURNT MILL HARLOW, ESSEX CM20 2HU U.K. 


COLOUR PRINTERS Tel. HARLOW (0279).443521 Telex: 818894 AKHTER G 


Seikosha GP700A 7 colour 5OCPS printer £299 + VAT £344 
Canon PJ1080A 7 colour 40CPS ink jet printer £433 + VAT £499 


DAISYWHEEL 


f JUKI 6100/1 PRINT 


20 CPS Bi-Directional Logic seeking 10 12 15 CP1 100° 
+ PS spacing 2K buffer best selling Daisywheel £324 + VAT £373 00% TEAC CL CHoreee AND 
Singer sheet feeder unit £182 + VAT £209 RIVES 
Tractor Unit £95 VAT £109 & ; 
# RS 232 Interface £52 VAT £59 
4 Spare Daisywheel £14 VAT £16 


BROTHER HR-15 oe . a 
13 CPS Bi-directional 10, 12,15 CP1 + PS £390 VAT £449 | 
Keyboard Unit £139 VAT £159 : | 


Single Sheet Feeder Unit £217 + VAT £249 
Tractor Unit £95 + VAT £109 


QUENDATA | 
20 CPS Unidirectional 10 12 15 CP1 £239 + VAT £275 ee . | 


All our printers have 1 year warranty 


MONI | ORS These drives are supplied ready cased with all the necessary 


cables formatting program and User Guide 


PHILIPS MICROVITEC CUB There are some very useful utilities included on formating disc | 
7001 High Res Green Screen with sond input 1431 MS 14” RGB Normal Res Colour e.g 
£65 + VAT £75 £173 + VAT £199 


er 1451 MS 14" RGB bes fee aoa j ~ OISASSEMBLER: This is 6502 machine code disassembler | 


GM1i211 18 MHZ High Res Monochrome 1441 MS 14” RGB High Res Colour * DUP: To copy and rename a file on disc 
# Monitor with tilt and swivel stand available in £417 + VAT £479 * FORMAT: Formating progam for 40 & 80 tracks 


Pee piieacuecihy culcuy es VAT oe SG Oe oe * FREE: This utility provides a disk usage analysis 
Med Res 14” £299 + VAT £344 » * MOUMP: Enables you to display and modify any part of 


ee to" creen screen HiRes 147 £449 + VAT 8517 BBC memory 
N8MHZ Hi-Res) MICROVITEC FOR QL * MERGE: Merge a number of text files into one file 
£86 + VAT £99 padres perms Colour. » * RELOCATE: Downloads a basic program to &E00 
DM9112 Hi Res os ea & * SDUMP: Screen dump for EPSON In all graphic 
Green Screen with » Modes 
Va ec a ee * VERIFY: Verifies every sector on a disk 


£109 + VAT £126 
; & * MENU: A flexible menu program 


: 

|BBC Microcomputer Model B 
|BBC Mod B - disk interface 
BBC Mod B - Econet interface 

BBC Mod B - disk and Econet interfaces 
BBC Compatible 100K disk drive 

BBC Compatible dual 800K disk drive £312 + VAT 
Acorn Z80 £347 + VAT 


£348 + VAT £399 
£409 + VAT £469 


Acorn 6502 Second Processor £173 + VAT 
Acorn Bit stick £327 + VAT 
Acorn IEE Interface £282 + VAT 
Acorn Electron plus 1 interface £52 + VAT 
BBC Prestel Adaptor £115 + VAT 
BBC Telext receiver (Aug) £196 + VAT 
BBC cassette recorder and lead £30 + VAT 
Disk interface kit (free fitting) £103 + VAT 
Mod A to Mod B upgrade kit £70 + VAT 
Fitting charge for A to B upgrade kit £20 + VAT 
!6K memory upgrade kit £30 + VAT 
Games paddles £17 + VAT 
User Guide £15 
Advanced User Guide £12.95 
=conet Guide £ 7.50 


=conet interface (free fitting) £60 + 
5peech interface (free fitting) £47 + 
3BC disk manual - formating disk £30 + 
Parallel printer cable £10 + 
3BC word processor (view) + 


YOUR CONTACT AT AKHTER 
Tel: 0279 443521 (12 lines) 


DEALER/BULK ENQUIRIES 
TELEPHONE ORDERS -:.. 
DEALER ORDERS .... . 
EXPORT ENQUIRIES — 
TECHNICAL SUPPORT ~- ALAN LAFFOLEY 
ACCOUNTS .. .. 2... > JULIE AMBLER 
LITERATURE REQUEST : 22. 22 2. 5. =. -. JOHN MAULE 


ORDERING INFORMATION | 


We accept official orders from UK Government and Education 
establishments. Carriage is £2.50 + VAT (UK-only) for normal 
delivery. If express delivery is:irequired please add £8.00 + VAT per 
parcel. We accept telephone orders on Barclay and Access card 
please ring (0279) 443521 (10 lines): all cheques made payable to 
“AKHTER INSTRUMENTS". 


N.B. All prices are subject to change without notice 
and are rounded up to the nearest pound 
OPENING HOURS: MON-FRI 9am-6.30pm. SAT 10am-5pm. 
We welcome callers, no parking problems. 


DRIVES 


HAMAYUN MUGHAL 
CARON ANDREWS 


Single drive 400K 40 80 trks 
switchable DS 


| Dual drive 800K 40 80 trks 
switchable DS 


| Dual Drive 800K 40 80 trks + PSU 
| + builtin monitor stand 


| All above drives are low power slimline (0 3 A typ 
at + 12vand04at + 5vper drive) Normally extra 
power supply is not required. The BBC Computer 
power supply is designed to drive to low power 


drive (IT |S NOT DESIGNED TO DRIVE 
INTERNAL ROM BOARD) 


SS DD disketts (10 Box) £18+ VAT £20 
DS DD disketts (10 Box) £23+ VAT £26 


£389 + VAT £447 
£450 + VAT £517 
£112 + VAT £129 


BUSINESS 
SYSTEMS 


COMPLETE BUSIN ESS PACKAGE 


This system is based on 16 Bit 8088 : 
Processor 128K RAM, 2X730K Floppy 
Disc Drives, High Res Monitor, fast 
(160cps) Dot Matrix Printer, Wordstar 
Wordprocessor, Calcstar Spreadsheet 
Program, complete integrated 
Accounts package consisting of Sales 
Ledger, Purchase Ledger, Nominal Be: 
Ledger, Invoicing, Stock Control, 
Payroll and mailing list. 

Complete turnkey system at an 
unbelievable price. 

DeliveredOnly £1495 + VAT £1719 
Delivered and Installed plus } day 
training £1595 + VAT £1834 


APRICOT PC 
“Portable Executive Computer” 16 Bit Micro. 256K RAM up to 1.44 megabytes 


flopy disk storage. 3” Sony disks. Portable brief case styling. Modem with auto 


dialler (optional) hard disk optional. Vast software library (compatible with Sirius 
1) 


Apricot with Double Drive, Monitor and Free Printer 


APRICOT XI 
As above but with 10MB Winchester Drive and Single 315K Drive plus 
Superwriter, Supercalc and FREE JUKI 6100 Printer 


£1790 + VAT £2059 


£2995 + VAT £3444 


SANYO PROFESSIONAL COMPUTER 
SANYO 550 SANYO 555 


16 Bit Micro 128K RAM expandable to 
256K. Single or Double Disk drive built 
in full colour graphics (640 x 200 pixels 
in 8 colours) IBM compatible. Free 
software. Sanyo MBC 550 128K RAM 
single drive and free software including 
Wordstar and Calcstar 

£749 + VAT £862 
SANYO 550-2 


Sanyo MBC555 128K double drive and 
free software including Wordstar, 
Calcstar, Inforstar, Datastar etc. 

£999 + VAT £1149 


SANYO 555-360 
As 555 but with 2 x 360K Drives 
£1249 + VAT £1436 


SANYO 555-730 


| Singledrive 100K 40 trkssinglesided £112 + VAT £129 
Dual drive 200K 40trkssinglesided £216 + VAT £249 
Single drive 200K 40 trks doublesided £129 + VAT £149 
Dual drive 400K 40 trks doublesided £251 + VAT £289 
| Single drive 400K 80 trks double sided £152+VAT £175 


£155+ VAT £179 


| Dual drive 800K 80 trks double sided £303+ VAT £349 


BBC 3: Same as System BBC2 but with 


£312+ VAT £359 iM “00K Drve 


£373+ VAT £429 


BBC 5: BBC Model B + Disk Interface, 
View (or Wordwise) Wordprocessor, 
800K Dual Disk Drive (Mitsubishi), High 
Res Green Monitor, JUKI 6100 P 

Daicymboel Printer 4./Bax (0) of-a0) 
Track DS discs and all necessary 
cables £1145 + VAT = £1316.75. 


As 550 but with Dual Drive 2 x 160K As 555 but with 2x 730K Drives 
£849 + VAT £976 £1299 + VAT £1494 
SANYO 550-360 


As 550 but with 2 x 360K Drives ——— —_ = 
£999 + VAT £1149 SANYO SYSTEMS INCLUDE 
FREE HIGH RES GREEN 
MONITOR 


SANYO 550-730 
As 550 but with 2 x 730K Drives | 
£1049 + VAT £1206 | 


WORD PROCESSING 


COMPLETE SYSTEMS FROM £650 + VAT 
BBC 1: BBC Micro Model B, View (or SAN 1: Sanyo MBC 550 Series 16 Bit 


Wordwise) Wordprocessor, Quendata Microcomputer, 128K Ram, Dual 160K 
20 CPS Daisywheel Printer, High Res drives (2 x 160K), High Res Graphics 
Green Monitor, Cassette Recorder plus (600 x 200 pixels in 8 colours), JUKI 
10 cassettes and all the necessary 6100 Daisywheel Printer, High Res 
cables £650 + VAT =£747.50 Green Monitor, 1 Box of 10 discs, 


Wordstar Wordprocessor, Calcstar 


BBC 2: BBC Micro Model B + Disk SPreadsheet and all the necessary 
Interface, View (or Wordwise) Cables A 
Wordprocessor, 100K Disk Drive, High SAN 2: Same as SAN 1 but with Dual 
Res Green Monitor, Quendata 20 CPS 360K Drives (2 x 360K) 

Daisywheel Printer, 1 Box of Disks and 
all the necessary cables 


£1175 + VAT = £1351.25 


£1345 + VAT = £1546.75 

SAN 3: Same as SAN 1 but with Dual 
720K Drives 

7! 1 H 
ae ig ate £1395 + VAT = £1604.25 
SAN 4: Sanyo MBC 555 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K 
Drives (2 x 160K), High Res Graphics 
£875 + VAT=£1006.25 (699 x 200 pixels in 8 colours) JUKI 6100 


BBC 4:Same as System BBC 2 but with Daisywheel Printer, High Res Green 
400K Drive and JUKI 6100 Daisywheel Monitor, 1 Box of 10 discs, Wordstar, 
Printer Wordprocessor, Calcstar spreadsheet, 


€975 + VAT=£1121.25, Mailmerge, Spellstar (dictionary), 
Datastar (database), Reportstar plus all 
the necessary cables 

£1295 + VAT =£1489.25. 
SAN 5: Same as SAN 4 but with Dual 


£1475 + VAT = £1696.25 

SAN 6: Same as SAN 4 but with 
Dual 730K Drives 

£1525 + VAT = £1753.75 
If you require High Res Colour Monitor instead of High Res 
Green Monitor in Sanyo Systems please add £320 + 
VAT = £368 to the above prices. 

*128K RAM Upgrade for all above Sanyo systems 
(makes a total of 256K RAM) £150 + VAT f; 
= £172.50 including fitting. 


a 
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REGULATORS 


LM 317T Plastic TO220 variable .... 
LM 317 Metal 

7812 Metal 12v 1A 

7805/12/15/24 plastic 
7905/12/15/24 plastic 

CA 3085 TO99 Variable regulator .. . 
LM 723 14 dil 


EPROMS/MEMORIES 

27128-300ns 

2764 INTEL/FUJITSU 300ns 

2716, 2708, 1702 ex eqpt. £2.00 10/£ 17. oo 
2732A-4 new 

2732 ex eqpt. 

2114 ex eqpt 

4164-200 nS ex eqpt. 

MC6810P 


POWER TRANSISTORS 


TIP 141, 142, 147 

TIP 112, 125, 42B 

TIP 35B .... £1.30 TIP 35C. 
SE9302100 V10 ADarl.simTIP121. 
2N3055 Ex eqpt. tested 

Plastic 3055 or 2955 equiv. 50p 100/£30.00 
2N5302 NPN 30A 60V sim. 2N3771 ... 80p 
2N3773 NPN 25A 160V... £1.80 10/£16.00 


DISPLAYS 


Futaba 4 digit clock fluorescent display 


| 2/E A: ‘00 


Futaba 8 digit calculator fluorescent 

display 9 CT-01-3L 

LCD Clock display 0.7" digits 

Large LCD Clock display 1°’ digits .. £ 3. 00 
7 seg 0.3" display comm. cathode... 50p 


QUARTZ HALOGEN LAMPS 
A1/216 24 v 150 w 
H1 12 v 55 w (car spot) 


MISCELLANEOUS 


NEW BRITISH TELECOM plug + lead £ 1.50 
1.25" Panel fuseholders 5/£1.00 
STAINLESS STEEL HINGES 14.5” by 1” 
open each £1.00 10/£7.00 
Mains transient Suppressors 245 V 3/£ 1.00 
TOK KEY SWITCH 2 POLE 3 KEYS 
ideal for car/home alarms . £3 100/£ 2.00 
12 v 1.2 w small wire ended lamps/ 
fit Audi/ VW/TR7/Volvo/SAAB . 10/£ 1.00 
Heat shrink sleeving pack 
PTFE sleeving pack asstd. colours .. 
250 mixed res. diodes, zeners 
Mixed electrolytic caps. ....... 100/£ 2. ‘00 
Stereo cassette deck £ 5.00 (£ 1.25) 
Stereo cass. R/P head £ 2.50 
Mono head .. £ 1.00 Erase head.. 50p 
Thermal cut-out 50°, 77°C, 85°C, 120°C80p 
Thermal fuse 121°C 240 v 15 A 5/£ 1.00 
VERO pins fit 0.1’ Vero 200/£ 1.00 
Double sided PCB pins 200/£ 1.00 
TO220 Micas + bushes 

100/£ 2.00 
TO3 Micas + bushes 20/£ 1.00 
Relays 240 v AC coil PCB mounting 
2 pole changeover 
3 pole changeover 
Fig. 8 mains cassette leads 
KYNAR wire wrapping wire 
20z reel : 
PTFE min. screened cable .... 10 m/£ 1.00 
Tokin mains rfi filter 250 v 15 A.... £3.00 
IEC chassis plug/rfi filter 10 A 
Epoxy potting compound 500 g 
Mercury tilt switch small 
Min. rotary sw. 
4p c/o 1/8” shaft 
Thorn 9000 TV audio o/p stage .. 
10M7 CERAMIC FILTER ... 50p 
6m. or 9m CERAMIC FILTER 


2/£ 1.00 
2/£ 1.00 
100/£ 20 


100/£ 25 
240 v AC FAN 4.6" SQUARE 
£5.50 (£ 1) 
240/115 v AC FAN 4.6" sq. NEWE 7.00 (£ 1) 
12 v DC Brushless fan reversible 


KEYTRONICS 


2.5’ sq. 2’’ deep QUIET i 
KLIPPON terminal block EKS 12/4 12 way 
20 A term block 3/£ 1.00 


BELLING-LEE 12 way block 

L1469 

POTENTIOMETERS short spindle 

2k5 10k 2M5 Lin 

500k lin 500k log long spindle .... 

40 kHz ULTRASONIC TRANSDUCERS 

ex. eqpt. NO DATA pair £ 1.00 
Stick-on cabinet feet 

TO3 transistor covers : 
transistor mounting pads TO5/TO18 £ 3/1K 
DIL Reed Relay 2 pole N/O contacts £1.00 


RECTIFIERS 


120 v 35 A stud 
12FR400 12 A 400 v small stud... 
BY 127 1200 v 1.2 A 

BY 254 800 v3 A 

BY 255 1300 v3 A 

1 A 800 v bridge rectifier 

6 A 100 v bridge 
10 A 600 v bridge 
15 A 100 v bridge 
25 A 200 v bridge 
25 A 400 v bridge 


SCRs 


MCR72-6 400 v 
BTX95 800 v 15A 
35 A 600 v stud 
70 A 500 v large stud 
MCR106 equiv. 4 A 400 V 
2N5061 800 mA 60 v TO92 
TICV 106D .8 A 400 v TO92 
3/£1  100/£ 15.00 
MEU21 Prog. unijunction 3/£ 1.00 


4/£ 1.50 
10/£ 1.00 


8/£ 1.00 


10/£ 18.00 
10/£ 22.00 


. ea. £ 2.00 
£2.50 


TRIACS 


100/£35.00 
TXAL228 8A 400V isol. tab 
2/£1.00 
25A 400V ex eqpt. tested 


CONNECTORS (ex c0PT. price per pair) 


‘D'’ Qway£1 15 way£1.25 25 way£2 
37 way £2 50 way £3.50 covers 50p ea. 
NEW 25way PCB skt 

DS PCB PLUG 90 deg. 

0.1’ d/sided edge connector, 32 way, 

ideal ZX81/SPECTRUM : 
0.1” d/sided pcb plug 24 + 25 way £1.50 
2 pole sub min. connectors ideal radio control 
RS466/472/488/343 5 pairs/£ 2.00 


IDC CONNECTORS 
25 way ‘D’ Plg/Skt 37 ‘D’ PLUG ea. £ 2.00 
20 way socket (BBC user port) 

26 way socket (BBC printer) 

34 way socket (BBC disc drive) .... 

40 way socket 

MADE UP DISC DRIVE CABLES 

34 IDC to 34 way card edge 
single drive £ 6 


100/£35.00 


double drive £8 


WIRE WOUND RESISTORS 


W21 or sim. 2.5 W 

10 of one value for 

1RO, 2RO, 2R7, 3R9, 5RO, 10R, 12R, 

18R, 20R, 27R, 33R, 36R, 47R, 120R, 180R, 
200R, 330R, 390R, 470R, 560R, 680R, 820R, 
910R, 1K, 1K15, 1K2, 1K3, 1K5, 1K8, 2K7, 
3K3, 10K 

W22 or sim. 6 watt 

7 of one value for : 
1R5, 9R1, 10R, 12R, 20R, 33R, 51R, 56R, 
62R, 120R, 180, 270R, 390R, 560R, 620R, 1K, 
1K2, 2K2, 3K3, 3K9, 10K 

W23 or sim. 9 watt 

6 of one value for e 
R22, 1RO, 3RO, 6R8, 56R, 62R, 100R, 220R, 
270R, 390R, 680R, 1K, 1K8, 10K 


W24 or sim. 12 watt 

4 of one value for - 
R50, 2RO, 10R, 18R, 47R, 68R, 75R, 82R, 
150R, 180R, 200R, 270R, 400R, 620R, 820R, 
1K. 


PHOTO DEVICES 
Slotted opto-switch OPCOA 
OPB815 

2N5777 


TIL81 TO18 Photo transistor 

TIL38 Infra red LED 

OP1I2252 Opto isolator 

Photo diode 50p_ 6/£ 2.00 

MEL12 (Photo darlington base n/c) .. 50p 

RPY58A LDR 50p ORP12 LDR 85p 

LEDs RED 3 mm or 5 mm 12/£ 1.00 

100/£ 6.00 
10/£ 1.00 

100/£ 6.50 
100/£ 30 


GREEN + YELLOW 3 or 5mm 


FLASHING RED 5mm .... 50p 


DIODES 


1N4148 

1S3740 Germanium 
1N4004 or SD4 1 A 300 V 
1N5401 3 A 100 V 

BA 157 1 A 400 V 

Fast recovery 

BA 159 1 A 1000 V 

Fast recovery 


MULTI TURN PRESETS 


10R, 20R, 100R, 200R, 500R 
2K, 5K, 22K, 50K, 100K, 200K 


100/£ 1.50 
100/£ 2.00 
100/£ 3.00 
10/£ 1.00 


100/£ 2.50 
100/£ 3.50 


1.00 
100/£ 6.00 
100/£ 12.00 
1K/£ 50.00 
25p 
1K/£100.00 
30p 


TRIMMER CAPACITORS small 


GREY 1.5-6.4 pF 
GREEN 2- 22 pF 
GREY larger type 2-25 pF 5 for 50p 


SOLID STATE RELAYS NEW 
10A 250v AC 


zero voltage switching 
control voltage 8-28 V DC 
VARIAC 0 to 130 V6 A 
new uncased 


12/£ 1.00 
7/£ 1.00 


. 25p 100/£ 20.00 


£ 6.00 (£2) 


POLYESTER/POLYCARB CAPS 
10n/15n/22n/33n/47n/68n 
100/£ 3.00 


100/£ 3 
5/£ 1.00 
100/£ 10.00 
1p5 P/carb 15 mm rad... 100/£ 7.00 (£1) 
2u2 160 V rad 22 mm . 100/£ 10.00 (£1.50) 
470n 250 V AC X rated rad... 4/£ 1.00 
33n/47n 250 V AC X rated rad 15 mm 
10/£ 1.00 
10n 250 V AC X rated rad 10 mm10/£ 1.00 
100n 600 V sprague 


1 p 250 V Polyester C280 


10/£ 1.00 100/£ 6.00 


BEAD THERMISTORS 
GLASS BEAD NTC Res H 
250R, 1K2, 50K, 220K, 1M4 
R53 Thermistor 


BEAD TANTALUM CAPS 


47 u3V, 68uy6V.. 12/£ 1.00 100/£ 6.00 
8/£ 1.00 100/£ 8.00 


MONOLITHIC CERAMIC CAPS 


100 n 50 V 100/£3 470 n 50 V .. 100/. £ 7. 
1pF 50 V 100/£ 8 
10n 50V DIL package 0.3” rad. 

100/£4 1k/£30 
STEPPER MOTOR 4 PHASE 2 9 V 
WINDINGS £3.50 10/£ 35 


MIN ORDER £2.50 OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 


P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 


332 LEY STREET, ILFORD, ESSEX IG1 4AF. 


Shop open Mon-Sat 10am-2pm 
TELEPHONE: 01-553 1863 


ELECTRONIC COMPONENTS BOUGHT FOR CASH 


3-70 


65p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 
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TOROIDALS 


The toroidal transformer is now accepted as the standard in industry, 
overtaking the obsolete laminated type. Industry has been quick to 

| recognise the advantages toroidals offer in size, weight, lower radiated SECONDARY NEOPRENE 
) field and, thanks to I.L.P., PRICE, WINDING WASHERS 


Our large standard range is complemented by our SPECIAL DESIGN 
section which can offer a prototype service within14 DAYS together 
with a short lead time on quantity orders which can be programmed PRIMARY 
to your requirements with no price penalty. WINDING 


DISHED 
WASHER 


OUTER 
INSULATION 


INSULATION 


15 VA 50 VA 120 VA 225 VA Why a Toroid? 


62 x 34mm 0.35Kg 80 x 35mm 0.9Kg 90 x 40mm 1.2Kg 110 x 45mm 2.2Kg 140 x 60mm * i ‘ 
Regulation 19% Regulation 13% Regulation 11% Regulation 7% Regulation 4% Smaller size & weight to meet 
6x012 12412 modern ‘slimline’ requirements. 
SERIES SECONDARY RMS 2x010 6+6 416 4x010 6+6 10.00 x 2+12 938 8x016 25+25 10 00 * Low electrically ind 
No Volts Current 2x011 9+9 277 4x011 9+9 6.66 6x013 15415 7.50 8x017 —-30+30 833 _LOw electrically induced 
2x012 12412 208 4x012 12412 5.00 6x014 18+18 6.25 8x018 — 35+35 714 noise demanded by compact 
0x010 6+6 125 2x013 15415 166 4x013 15+15 4.00 6x015 22+22 $11 8x026 40+40 625 equipment. 
} 0x01) 9+9 083 2x014 18418 138 4x044 18+18 3:33 6x016 25425 450 8x025 45445 555 * 3 ee 7 
| oxo ee igs 2x015 22422 113 4x015 22422 272 6x017  30+30 375 8x033 50+50 5.00 High efficiency enabling 
| ts be 2x016 25+25 100 4x016 25+25 240 6x018 35+35 321 8x042 55455 454 n i i Hi a 
| Ox014 = 18418 0.42 2x017-30+30 0.83 4x017  30+30 2.00 6x026  40+40 = 2 81 8x028 110 434 conservative rating whilst main: 
| 0x015 22422 034 2x028 110 045 4x018 —-35+35 171 6x925 45+45 2.50 8x029 220 227 taining size advantages. 
| 0x016 = 25425 030 2x029 220 0.22 4x028 110 109 6x033  50+50 225 8x030 240 208 * Lower operating temperature. 
0x017-30+30 025 2x030 240 0 20 4x029 220 054 6x028 110 204 e25'Va 
i i 4x030 240 050 6x029 220 102 
| (encased in ABS plastic) - eat VA Hi nGoUK 6x030 240 093 140 x 75mm 5Kg Why ILP? 
| OVA x 30mm 9 Regulation 4% . 
| 70 Sthn 0.45Kg Regulation 12% 110 x 40mm 1.8Kg 300 VA ae i * Ex stock delivery for stan- 
] lation 18% Regulation 8% 110 x 50mm 2.6Kg 9x017 30+30 10.41 dard 240 V 
| Regulation 18% 3x016 6+6 664 ee ae Are Regulation 6% 9x018 35+35 892 ar range 
e 
}  1x010 6+6 250 3x011 9+9 444 5x012 12412 6 66 7x013.-15+15 10.00 Stose sere eet Fast prototype service 
} 1x011 9+9 166 3x012 12412 333 5x013 15415 § 33 7x0146 18+18 833 ilabl 
) 1x012 12412 125 SRO 131) « ASH1S 266 5x014 -18+18 4.44 7x015 22422 6 82 aoa aefes re Fe ova 
| 1x013 15415 1.00 3x014 18418 2.22 5x015 22422 3.68 7x016 -25+25 «6.00 9x028 110 368 3 weeks despatch for 
| 1x014 18418 083 3x015 22422 131 5x016 25425 3.20 7x017 - 30+30 500 S025 220 3.84 ial 
} 1x015 22422 068 3x016 25425 160 5x017 30430 266 7x018 35435 428 9x030 340 special orders. 
) 1x016 25425 060 3x017 30430 133 5x018 35435 228 7x026  40+40 375 * 2 year no quibble 
} 1x017-30+30 050 3x028 110 072 5x026  40+40 200 7x025  45+45 
3x029 220 036 3.33 
34030 240 033 erase 3o5 4 a 7x033 50+50 300 guarantee 
x 7x028 110 Paricd * 4 
3x030 240 066 F008 oe fie No price penalty for call- 
7x030 240 125 off orders 


Prices including P & P and VAT 
Mail Order — Please make your crossed 


| 

| VA Size £ VA Size € cheques'or postal ordersipayable G1 LE Post to: ILP Electronics Ltd., Dept. 4 
15 ) 7.06 tee 2 a Electronics Ltd. Graham Bell House, Roper Close, 

| 60 i oe 300 7 14.97 Trade — We will open your credit account Canterbury, Kent. CT2 7EP 

| 80 3 10.06 500 8 19.60 immmectataly upon receipt of your first Tel: (0227) 454778 Telex: 965780 

| 120 4 10.65 625 9 22:30). “SECEE: 

| For 110V primary insert O” in place of ‘’X"’ in type number. BARCLAYCARD 

| For 220V primary (Europe) insert ‘’1”' in place of ‘’X’’ in type number. Eee 

| For 240V primary (UK) insert ‘'2’’ in place of ““X"’ in type number. VISA 

| IMPORTANT: Regulation - All voltages quoted are FULL LOAD. Presi ie] 


Please add regulation figure to secondary voltage to obtain off load voltage. 


ELECTRONICS LTD. 


What the competition 
hasn't been waiting for. 


16k Eprom type 27128 


for © — 
BBC Multi-tasking operating system 
ae 


atest version of Forth for the BBC 
|s not rehashed Forth 79 Code) 


|nique Stack Display Utility —____ SOFTWARE 
MULTI-FORTH 83 


Micro for Real-Time use. 


| Here's the Forth Eprom for the BBC Micro that makes all others extensive Manual (170 pages plus) and at £45+VAT it is superb value. 


ut of date. Order it using the coupon adding £3.45 p&p (£6 for Europe, £12 

| ___ It's Multi-Forth 83 from David Husband who has built his outside) or if you want more information, tick that box instead. Either 

»putation for Quality Forth products with his ZX81-Forth ROM, way, it will put you one step ahead of the competition. 

oectrum Forth-|/O Cartridge and now New Multi-Forth 83 for the BBC a a a GE GS Ge 

licro. This is not rehashed Forth 79 Code, but a completely new Please send me Multi-Forth 83 for BBC Micro. £45+VAT. De-luxe System inc. Disc £80-+VAT. 

=rsion of the Forth 83 Standard. It’s unique in that it Multi-tasks, and Cheques to Skywave Software Readers’ A/C (or enter Visa No.) eo 

yerefore the user can have a number of Forth programs executing {aI | | it | | | |_| | | | | 

multaneously and transparently of each other. eee ae eee piu 
Multi-Forth 83 sits in the sideways ROM area of the BBC along Name Sen ee 

f : (]2X81-Forth ROM 

ith any other ROMs in use. It is compatible with the MOS, and Aoarec: Fl Spectrumrarth:iocartiage 


decially vectored to enable a system to be reconfigured. It contains a 

candard 6502 Assembler, a Standard Screen Editor, and a Unique = i | 
‘ack Display Utility. poxicbde Skywave 

| With this Forth, David Husband has provided the BBC Micro with SUBJECT TO AVAILABILITY. FOR |.0 0.5 ONWARDS 

ipabilities never before realised. And being 16K rather than 8K is PHARM OME EGA 1 hee SOFTWARE 
vice the size of other versions. Multi-Forth 83 is supplied with an Ne ee ee ee 


MULTI- FORTH 83 FOR THE BBC MICRO 


3-71 
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VENNER TIME SWITCH 

Mains operated with 20 amp switch, one 
on and one off per 24 hrs. repeats daily 
automatically correcting for the lengthen- 
ing or shortening day. An expensive time 
switch but you can have it for only £2.95 
without case, metal case - £2.95, adaptor 
kit to convert this into a normal 24hr. time 
switch but with the added advantage of up 
to 12 on/offs per 24 hrs. This makes an 
ideal controller for the immersion heater. 
Price of adaptor kit is £2.30. 
Ex-Electricity Board. 

Guaranteed 12 months. 


BAKERS DOZEN PARCELS f1 each 


order 12 you get one extra free 


25— 1 df e&ch wafer switches — 6p 2 way; 4p 3 way; 2p 6 way; 
1p 12 way 

26 — 2 tape deck counters 

27- 1 6 digit counter 12v 

28-— = 1 6 digit counter mains voltage 

29 — 1 BOAC in flight stereo unit (second hand) 

30- 2 Nicad battery chargers 

31-1 key switch with key 

32 -— 2 humidity switches 

33 — 2 aerosol cans of IC! Dry Lubricant 

34—-— 96x 1 metre lengths colour-coded connecting wires 

35- 4 battery operated model motors 

36—  2air spaced 2 gang tuning condensors 

37-2 solid diaelectric 2 gang tuning condensors 

38 -— 10 compression trimmers 

39-— Long and Medium wave tuner kit 

40-— 4x 465 KC IF transformers 

41-— 8 Rocker Switches 10 amp Mains SPST 

42-6 Rocker Switches 10 amp Mains SPDT 

43 — 5 Rocker Switches 10 amp SP DT Centre Off 

44— 4 Rocker Switches 10 amp DPDT 

45 — 1 24 hour time switch mains operated 

46 — 16 hour clockwork timeswitch 

47— 2 lever switches 4 pole changeover up and ditto down 

48— 2 6v operated reed switch relays 

49 — 10 neon valves — make good night lights 

50— 2x 12v DC or 24V AC 4CO relays 

51— 1x 12v 2C Overy sensitive relay 

52- 1x 12v4C Orelay 

53 — 2mains operated relays 3 x 8 amp changeovers (secondhand) 

54 — 10 rows of 32 gold plated IC sockets (total 320 sockets) 

55 — 1 locking mechanism with 2 keys) 

56 — Miniature Uniselector with circuit for electric jigsaw puzzle 

57— 5 Dolls’ House switches 

58— 2 telephone hand sets incorporating ear piece and mike (p) 

59 — 2 flat solenoids — ideal to make current transformer etc. 

60 — 5 ferrite rods 4” x 5/16” diameter aerials 

61— 4 ferrite slab aerials with L & M wave coils 

62-— 4 200 earpieces 

63 — 1 Mullard Thyristor trigger and modules 

64 — 10 assorted knobs % spindles 

With most items quantity buyers get good discounts and 

save on postage costs. 


SOUND TO LIGHT UNIT 


25w SPEAKER SYSTEMS 
By Amstrad 


25 watt RMS loading 8” woofer, 
4" tweeter with crossover. £12.00 
per pair + £4 post. New and unused 
but cabinets slightly damaged 
hence this low price, carry our 
normal guarantee. 


CAR STARTER/CHARGER KIT Fiat Battery! Don’t 
worry you will start your car in a few minutes with this unit - 250 
watt transformer 20 amp rectifiers, case and all parts with data 
£16.50 transformer only £12.50. 


4/5A BATTERY CHARGER Transformer and rectifier 
£3.95 & £1 post, 3 kits £12 post paid. 


PRESTEL UNITS 
These are brand new 
and we understand 
tested, came with 
manufacturer's 
guarantee now void 
as the manufacturer 
no longer trades. 
These originally 

sold for over £150. 
We offer them 
complete, except for 
7 plug in i.c.’s and price is only £14.95 (less than the value of the 


modem included). 


STABILISED POWER SUPPLY (Mains Input) 

By LAMDA (USA) — Ideal for computer add-ons, d.c. output. 
Regulated for line volts and load current. Voltage regulation .1% 
with input variations up to 20% — load regulation 1% from no 
load to full load — or full load to no load. Complete in heavy duty 
case — Models available: 5v - 9A £23. 12v- 1.5A 

£13.25, 15v - 1.2A £13.25. 24v - 2A £23. 


EXTRACTOR FANS -- MAINS OPERATED 


Woods extractor. 
5° - £5.75, Post £1.25. 
6" -- £6.95, Post £1.25. 
5" Plannair extractor 
£6.50. Post £1.25. 
4"x 4" Muffin 115v. 
£4.50. 230v. 
£5:75. Post 75p. 
All the above ex-computer, 
those below are unused. 
4” x 4" £8.50. Post 75p. 
9" American made 
£11.50. post £2.00. 
Tangential Blower 10x3 
air outlet, dual speed 
£4.60. Post £1.50. 


TANGENTIAL BLOW HEATER 
by British Solartron, as 

used in best blow heaters. 

3Kw £6.95 complete 

with ‘cold’ ‘half’ and ‘full’ 

heat switch, safety cut 

out and connection diagram, 


Please add post £1.50 for 1 or 3 for £20 post paid 


2.5 Kw KIT Still available: £4.95 + £1.50 post. 
or have 3 for £16 post paid 


ROCKER SWITCHES standard size fit 11.5 x 28 mm cut 
out. Single pole on/off — 15p each 1000 for £75. Single pole 
changeover 20p each — 1000 for £100. Single pole changeover 
with centre off — 25p each — 1000 for £125. Single pole on/off 
with neon — 36p — 1000 for £180. 


ROCKER SWITCH DP/DT 15 amp 250 volts suitable for 


25A ELECTRICAL PROGRAMMER 


Learn in your sleep: Have radio playing and 
kettle boiling as you wake — switch on lights to 
ward off intruders — have a warm house to come 
home to. You can do all these and more. By a 
famous maker with 25 amp on/off switch. 
Independent 60 minute memory jogger. 

A beautiful unit at £2.50. 


Complete kit of parts for a three channel sound to light unit 
controlling over 2000 watts of lighting. Use this at home if you 
wish but it is plenty rugged enough for disco work. The unit is 
housed in an attractive two tone metal case and has controls for 
each channel, and a master on/off. The audio input and output 
are by %"' sockets and three panel mounting fuse holders provide 
thyristor protection. A four pin plug and socket facilitate ease of 
connecting lamps. Special price is £14.95 in kit form or £25.00 
assembled and tested. 


WANT A PART OF HISTORY? During the last war, cars and 


army lorries were able to travel without lights. The drivers looked 


THIS MONTH'S SNIP 


MULTI PURPOSE BINS 


10 interlocking bins can be wall or bench mounted, 
each size approx 109x53x100mm, high 

impact plastic. Come Ke 

complete 

with 2 

wall 

mounting 

bars 

Snip price 


3 lots £10 post paid £2.95 + £1.50 post. 


COMPUTER DESKS 


motor reversing etc. — 46p — 100 for £34.50, 1000 for £230. 


MICRO SWITCHES v3 type all 250 10 amp SpST 20p 
1000 — £100 Spdt 30p 1000 - £150, very low tongue Spdt 
40p 1000 for £200. 


TOP OF THE POPS LIGHTING 


if you use our disco switch These have 9 x 10 amp 
changeover switches each rated at 10 amps so a whole street could 
easily be lit with one. Switches adjustable and could be set to give 
arunning light, random flashes, etc etc. 230 volts mains operation, 
£5.75 each or 10 for £50. VAT included. 


WALL MOUNTING ROOM THERMOSTAT 


By Danfoss has a really pretty two tone grey case with circular 
white scale and dial. Setting temperature from 0 — 30c — 13 amp 
250v contacts. Price £4.60. — 10 for £40. 


BLEEPERS 6 or 12v battery or transformer operated, ideal 


Again available — Computer 
desks — size approx 4’ x 2’ x 

2'6" high formica covered, 

cost over £100 each. Our price 
only from £9.50 — you must 
collect — hundreds supplied to 
schools. 


for using in alarm circuits but particularly suitable for can and 
motor cycle alarms. These give a loud shrill note. Price 69p. 
1000 for £345. Jap made. 


MINIATURE WAFER SWITCHES 


2 pole, 2 way — 4 pole, 2 way - 3 pole, 3 way - 
4 pole, 3 way — 2 pole, 4 way — 3 pole, 4 way — 


through binoculars which contained infra red Converter Cells (a 
British invention). We have these infra red binoculars and you can 
obtain this bit of history for only £3.50 + £2.50 pp (Cases are a 
bit rusty through long storage and although unused, we cannot 
guarantee the cells are in working order, but working cells 
available. 


THERMOSTAT ASSORTMENT 

10 different thermostats. 7 bi-meta! types and 3 liquid types. 
There are the current stats which will open the switch to protect 
devices against overload, short circuits, etc., or when fitted say 
in front of the element of a blow heater, the heat would trip 

the stat if the blower fuses; appliance stats, one for high temp- 
eratures, others adjustable over a range of temperatures which 
could include 0 — 100 C. There is also a thermostatic pod which 
can be immersed, an oven stat, a calibrated boiler stat, finally an 
ice stat which, fitted to our waterproof heater element, up in the 
loft could protect your pipes from freezing. Separately, these 
thermostats could cost around £15.00 — however, you can have 
the parce! for £2.50. 


MINI MONO AMP onp.cb., size 4x 2” (app.) 
Fitted volume control and a hole for a tone con- 

trol should you require it. The amplifier 

has three transistors and we estim- 

ate the output to he 3W rms. 

More technical data will be includ- 

ed with the amp. Brand new, 

perfect condition, offered at the very 

low price of £1.15 each, or 10 for £10.00. 


— BARGAIN OF THE YEAR — 


The AMSTRAD Stereo Tuner. 


This ready assembled unit is the ideal tuner for a music 
centre or an amplifier, it can also be quickly made into a 
personal stereo radio — easy to carry about and which will 
give you superb reception 

Other uses are as a “get you to sleep radio’, you could even 
take it with you to use in the lounge when the rest of the 
family want to view programmes In which you are not 
interested, You can listen to some music instead. 


Some of the features are: long wave band 115 — 270 KHz, 
medium wave band 525 — 1650KHz. FM band 87 — 
108MHz, mono, stereo & AFC switchable, fully assembled 
and fully aligned. Full wiring up data showing you how to 
connect to amplifier or headphones and details of suitable 
FM aerial (note ferrite rod aerial is included for medium and 


FROZEN PIPES. Can be avoided by winding our heating cable 
around them — 15 mtrs connected to mains costs only about 10p per 
week to run. Hundreds of other uses as it is waterproof and very 
flexible. Resistance 60 ohms/metre. Price 28p/metre or 15m for £3.95 


FLEXIBLE EXTENSION LEAD twin rubber 5mm ideal grass 


cutter etc. 250 mtre £25.50 metre coil £6.75. 


50 THINGS YOU CAN MAKE 


Things you can make include Multi range meter, Low 
ohms tester, A.C. amps meter, Alarm clock, Soldering 
iron minder, Two way telephone, Memory jogger, Live 
line tester, Continuity checker, etc. etc., and you will still 
have hundreds of parts for future projects. Our 10Kg 
parcel contains not less than 1,000 items - panel meters, 
timers, thermal trips, relays, switches, motors, drills, taps, 
and dies, tools, thermostats, coils, condensers, resistors, 
neons, earphone/microphones, nicad charger, power unit, 
90% are unused componants. 


YOURS FOR ONLY £11.50 plus £3.00 post. 


REVERSIBLE MOTOR WITH CONTROL GEAR 
Made by the famous Framco Company this is a very robust motor 
size approximately 7% long, 3%" dia. 3/8" shaft Tremendously 
powerful motor, almost impossible to stop. Ideal for operating 
stage curtains, sliding doors, ventilators etc., even garage doors 

if adequately counter-oalanced. We offer the motor complete 
with control gear as follows 


1 push to start switch 
2 limit stop switches 
1 circuit diag. of connections 


1 Framco motor with gear box 
1 manual reversing & on/off switch 


£19.50 plus postage £2.50 


J). BULL (Electrical) Ltd. 


(Dept. EL), 34 - 36 AMERICA LANE, 
HAYWARDS HEATH, SUSSEX RH16 3QU. EXRszaat 


2 pole, 6 way — 1 pole, 12 way. 
All at 25p each or 10 for £2.00 
12 volt MOTOR BY SMITHS 


Made for use in cars, etc. these are very 
powerful and easily reversible. Size 
3%" long by 3” dia. They have a good 
length of 4" spindle — 

Price £3.45. 

Ditto, but double ended £4.25. 


MAINS MOTORS 


We have very large stocks of motors from 2 watts to % hp. Most at 
a price well below cost, let us know your requirements. 


IONISER KIT 

Refresh your home, office, shop, work room, etc. with a 
negative ION generator. Makes you feel better and work 
harder — a complete mains operated kit, case included. 


£11.95 plus £2.00 post. 


OTHER POPULAR PROJECTS 


RCBridgeKit . 2 2. eee £9.9: 
3 Channel Sound to Light — with fully prepared metal case £14.95 
Big Ear, listen through walls 2 1 7 wee £9.50 
Silent sentinel Ultra Sonic Transmitter and receiver £9.50 
Car Light ‘lefton’ alarm . 2. 1. 1 £3.50 
Secret switch — fools friends and enemies alike . £1.95 
3 ~ 30v Variable Power Supply £13.80 
2 Short & Medium wave Crystal Radio £3.99 
3v to 16v Mains Power Supply Kit £1.95 
Radio stethoscope — fault finding aid £4.80 
Mug stop — emits piercing squark £2.50 
Morse Trainer — complete with key £2.99 
Drill control kit . £3.95 
Interrupted beam kit £2.50 
Transmitter surveillance kit £2.30 
Radio Mike ity Ge rR ne ae? ‘i £6.90 
F M receiver kit — for surveillance or normal F M £3.50 
Insulation Tester — electronic megger £7.95 
Battery shaver or fluorescent from 12v £6.90 


£2.95 


MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under 
£12 add 60p service charge. Monthly account orders accepted from 
schools and public companies. Access & B/card orders accepted day or 
night. Haywards Heath (0444) 454563. Bulk orders: phone for quote. 
Shop open 9.00 — 5.30, Mon to Fri, not Saturday. 


Matchbox Radio — receives Medium Wave 
40 watt amp — hifi 20hz — 20kHz 

115 Watt Amplifier 5Hz 25kHz 

Power supply tor 115 watt amps 


long wave bands. All made up on very compact board 


Offered at a fraction of itscost: only £6.00 
+ £1.50 post + insurance. 


£9.50 
£13.50 
£8.50 
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48k SPECTRUM for sale, com- 
plete with recorder and over 25 soft- 
ware programs, and numerous 
magazine articles — £100 o.n.o. 
Adrian Snow, 103 Abbey Road, 
Macclesfield, Cheshire SK10 3PA. 
Tel. 21359. 


NANTED: BC 258 _ transistors. 
felephone Harpenden (05827) 
32540. 

NANTED: '%"" TAPE DRIVE, 9 


rack, which | could possibly con- 
rect to my micro. will pay up to 
1100 for good one. Tel. 0274 
|35809. 
DUAL BEAM oscilloscope, £95. 
)C volts standard, £35. +12V 
OA PS.U. £5, 2 A Variac, £5. 22 
sirch Dale, Hythe, Southampton. 
NFORMATION required for mak- 
ng positive photo resist compound 
9 make PCB's photo-sensitive. Will 
end gift to helper. Iftikhar Ahmad 
tH, P616-A Angatpura, Rawalpindi, 
akistan. 
VANTED: HP64000 Series equip- 
vent. Please ring Southampton 
703) 760696 with details. 
ell SERVICE MANUALS - for 
topes; Tektronix 535/545 £9; Tele- 
Jipment D52/S52 £4; Solartron 
D523S £4; Heathkit SB610 £6. Mr. 
}. Small, 8 Cherry Tree Road, 
hinnor, Oxon. OX9 4QY. 
OMPLETE SET of Elektor, mint, 
binders, £65, with UK postage. 
tevenson, 44 Queens Road, 
ethersett, Norfolk. 
JANTED — Sony black & white 
deo camera, type HVM-100CE, in 
»0d working condition. Tel. 0705 
13400 evenings & weekends. 
IVERTER Sinewave 120 W 12 V 
C to 220 AC, Valradio make, in 
Dme made case, £48. Tel. 023 
}618 (North Devon). 


elekitor 
switchboard 


Sell RECEIVER MANUALS: R1155, 
£9.70; CR100, £10.60; lots of others. 
SAE enquiries to Mr Small, 8 cherry 
Tree Road, Chinnor, | Oxon. 
OX9 4QY. 

BBC B + DFS + 100K disc drive 
+ 10 disks + £100 value in books 
and software, £600. Also a 
Microvitec RGB VDU, £180. Tel. 01 
348 6401 evenings. 

SWAP my Trend Telegraph and 
data Signal Analyser type 1 for 
20 MHz Dual Trace Scope with 
delay. Tel. Bill, 0908 368761. 
7-SEG. LED displays, high intensi- 
ty, 75p; Relays, 6 V 4-pole c/o, 5A 
rated, £2; WANTED — Nascom 2 
graphics ROM. Tel. 0375 674089. 
lam 17 years old, French, and look- 
ing for English penfriend to swap 
various information on electronics. 
Write me, Mazurien Damien, La 
croix des Ardilliers, 50380 St. Pair, 
France. 

REVOX B77 Hi Speed with lots of 
tapes, and dust cover, mint condi- 
tion — £450 the lot. Call Gerry — 
day 01 629 3758, evenings 01 504 
6398, Ilford area. 


6809E £4; 74LS783 £4; 10+ mix 
£35; 783 data £3; Cap’s 2.2u 16V 
100/£1; Ferrite trans. 15:39 turns 
20/£1. P&P 25p. Nic Spiers, 114 
Greenway, Tunbridge Wells, Kent 
TN2 3JN. 


FOR SALE: Programs for 48k 
Spectrum to design parabolic 
dishes or 3-element beams. Both 
progs. use printer. £4.50 each. D. 


Butler, “Hillview, Ardattin, Co. 
Carlow, S. Ireland. 
TEKTRONIX 581 24 MHz Dual 


Trace, £120. Tek Curve Tracer, £85. 
Tek Plug-in Type D, £15; G, £35; DG 
Nova 3 Minicomputer, £675. Phone 
T. Haley, 01 868 4221. 


ELEKTOR back copies from no. 89 
to 114 inclusive, for sale. Offers 
please, to G. Spencer, 40 Sunfield 
Lane, Diggle, Oldham, Lancs, 
OL3 5PT. Tel. Saddleworth 71222. 
TV GAMES COMPUTER freaks! | 
am looking for penfriends to ex- 
change programs and ideas. C. 
Turner, 120, Morley Hill, Enfield, 
Middlesex EN2 OBG. 

WANTED — any information on 
CMC Terminal/VDU _ type/serial 
1015. 60 way ribbon cable, £1 per 
metre — SAE for sample. D.C. 
Pooley, 27 Firs Orchard, Bromyard, 
Herefordshire HR7 4BB. 


| am looking for a penfriend in- 
terested in electronics. Also would 
appreciate information on  elec- 
tronics publications. Amir Ghavam, 
No. 5, Golegandom Alley, Dr. 
Hooshiar St., Azadi Ave., Tehran 
13419, Iran. 


ules: 


| Private advertisers only. No trade, no 


| business. 


| Full address or private telephone number; 


| no post office boxes. 


| Items related to electronics only. Software 
only when related to Elektor computer 


stems. 


, Maximum length: 114 characters — letter, 

| numeral, comma, space. etc. (not 

cluding address and/or telephone number). 
One advertisement per reader per month. 

| To enforce this rule, aswitchboard voucher 


Il be printed each month. 


Elektor cannot accept responsibility for 
any correspondence or transaction as a 


Name and address: 


| am interested in writing to Elektor 
readers in Germany, Holland, or 
Sweden. Please reply in English to: 
Mr P.A. Morris, 107, Rydes Hill 
Road, Guildford, Surrey, England. 

OPTICAL ENCODER discs 32 bar 
4cm, 2 for 450p; 12 V Stepper 
Motors with gearbox, 1250p; Ac- 
celerometers + 35G, £10; Video 
CCDS, £30. Peter Silver, 18 Acacia 
Road, Hampton, Middx. Tel. 01 979 
6129. 


| NEED to buy L.S.I.AY-3-8710 for 
£20. Please write to Abbas Rezaei, 
P.O. Box 62, Najafabad-Isfahan, 
Iran. 

MEMORIES, 8 off HM6116LP-3 
(2K x 8 bit), £30. New, surplus to 
requirements. Tel. 0302 22099, 
evenings or weekends. 

INFO wanted for EPROM program- 
mer using ZX81 Ccts. and software. 
Willing to buy or exchange Bit and 
pieces. Mr. F.J. McDonald, 55 Dunn 
Road, Peterlee, Co. Durham SR8 
5JG. 

JUNIOR COMPUTER interface 
board wanted, working or not, or 
just PCB. Mr N. Woodward, 242 St. 
Johns Road, Walthamstow, Lon- 
don E17 4JW. 

COMPONENTS: large and varied 
private stock for sale. All items are 
high grade prof. standard. Send 
SAE or phone. W.I.A. Murray, 80 
Ashley Terrace, Edinburgh 
EH11 1RT. Phone 031 337 5968. 
I'M INTERESTED in computers. 
| have a Dragon 32. Other Dragon 
users please write to me. Jyri 
Ahonen, Surumaki, 59100 Parik- 
kala, Finland. 

WANTED — 80 BUS/NAS-BUS 
boards, e.g. RAM, 1/0, A/D, etc. 
Tel. 01 977 8305. 


| am a private reader. | have read your rules and | enclose a valid switchboard voucher. 
Please place the following advertisement, free, in the next available space. 


BLOCK CAPITALS PLEASE — ONE CHARACTER TO EACH BOX 


Send to: 


Elektor switchboard, 
Elektor House 

{0 Longport 
Canterbury CT1 1PE 


sult of a ‘switchboard’ ad, nor as a result 
any inaccuracy in the text. 
Ads will be placed in the order in which 
they are received. 
We reserve the right to refuse advertise- 
ments, without returning them. 


All advertisements must include the 
voucher printed here. They must 
be post-marked within the 
month indicated. 


® 
Appointments Vacant display advertisements: 
rates available on request from Elektor Publishers Ltd., 10 Longport, Canterbury, 
Kent CT] IPE. Phone Canterbury (0227) 454439. 


ELECTRONIC ENGINEERING VACANCIES 


We have a large selection of vacancies within London and the home counties 
— here are just a few from our extensive register. 

TEST ENGINEERS — all levels, Essex — £9000+ 

ANALOGUE DIGITAL TESTERS — Middlesex — £8200 

BUYER (ELECTRO MECH.) — Herts. £10,000 neg. 

ELECTRO MECH. DESIGN DRAUGHTSMAN — Watford — £11,000 neg. 
ELECTRONICS DESIGN ENGINEER — Herts. — £ excellent 

ATE DESIGNER — communications — £12,000 


We also have a good number of contract positions — 
please telephone for details. 


May Maguire, 


STAFFHIRE 


STAFFHIRE LIMITED, 80 High Street, WARE, Herts, SG12 9 AV. 
Telephone 0920-5921. 


SALES AND MARKETING 
DEALER SALES MANAGER £16k + car + Comm. 


A senior position with responsibility for sales of modems and network products across the UK and Europe. A range of duties include dealer management, technical liaison, product 
monitoring etc. A degree in an appropriate subject as well as previous sales experience will give you the chance to grasp this career opportunity. 


PRODUCT MARKETING MANAGER to £ 14k 


A leader in computer communications with a professional marketing philosophy would be interested to talk to experienced analysts from a like background to seek out new products. 
No man-management but good communications skills are essential as there will be close liaison required within the company. 


PRODUCT MANAGER £Negotiable 


An expanding agent in the electronic component and equipment fields, seeks a qualified engineer/sales person/marketeer to adopt and control the franchise operations. The 
company, an award winner, provides a technical service to its customers and your hi-tech background and verbal and personal presentation should enhance this reputation. 


DESIGN/SALES ENGINEER c£12k + car 


The company is a famous manufacturer in the consumer and industrial electronic markets. It now needs an engineer who can both sell a technical service and design single chip 
technology to customers specifications. Languages would be useful for a position with excellent career prospects in an expanding division. 


For further details contact James Hay at the address below. 


TECHNICAL 
MANAGER — COMMUNICATIONS AND STRATEGY £25k + car 


As a major multi-national leading the world in integrated office automation, my Client is firmly committed to expanding their office and systems automation group. 


As part of this planned growth, they wish to recruit a key member for their management team. The successful candidate will be responsible for developing and maintaining an 
engineering position on communication strategies, in particular, that for worldwide engineering and marketing groups. 

The individual will be appointed Manager of a specialist group that will form the centre of expertise in ‘‘comunications” for the various product areas and will have significant 
input to marketing proposals for new systems developments. 


PROJECT ENGINEER c£14k 


An established automated controls manufacturer requires an electronics specialist to develop mini/micro computer based systems from concept to final installation. The engineer 
will provide technical support to the marketing function and control projects through the design/prototype phases. A background in hard/software development essential. 


DESIGN ENGINEER c£12k 


A major computer communications manufacturer requires a network designer to control a team of graduates involved in new product research. It is good opportunity to gain ex- 
posure to State of the Art technology plus having the backing of a substantial R & D budget. 


For further details contact Stephen Salt at the address below. 


Management Personnel 


Recruitment Selection & Search 


2 Eton Court, Eton, Windsor, Berkshire. 
Telephone: (07535) 54256 
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PROJECT ENGINEER® NEGOTIABLE SALARY. 
Michael Stevens and Partners, a rapidly 
expanding company based in Bromley, 
designs, constructs and supplies specialist 
audio and video equipment for recording 
studios, broadcast companies, cable TV 
operators and other professional clients. 

A project engineer is now urgently required to 
join the design and production team of this 
lively company. Candidates should be suitably 
qualified in electronics to HNC/HND standard, 
although practical aptitude and initiative are 
more important and applications are 
welcomed from individuals who have gained 
experience in the design and construction of 
electronic equipment through commercial 
involvement or as an enthusiast pursuing an 
active interest in this field. 

This is an excellent opportunity to join a 
successful team working in one of todays most 
exciting industries. Please write or telephone 
for an application form to: 


WMichacl Stevens & Partners 


The Homesdale Centre, 216-218 Homesdale Road, 


Bromley Kent BRI 2QZ 
Phone 01-460 7299 


EDITORIAL 


nn a n_6-0-0-0.0.00.0.0.0.0.0 


ASSISTANT 


«| We require an editorial assistant for our English- 


3: language office in the southern Netherlands for the * 


eae oa 


*; Preparation of technical books and magazines. The = 
*, person appointed must be a native English speaker, ie 


THE BEST APPROACH 


_ £7,000-€30,000 + CAR 


%* Where does your interest lie: Graphics; 
CAD; Robotics; Simulation; Image and Signal 
Processing; Medical; Automation; Avionics; 
Acoustics; Weapons; Comms; Radar; Opto 


and Laser? 


%* Experienced in: VLSI; Microprocessor 
Hardware or Software; Digital and Analogue 
circuitry; RF and Microwave techniques? 

* There are hundreds of opportunities in: 
Design; Test; Sales and Service for 
Engineers and Managers 

* For free professional guidance: Call 0638 
742244 (till 89m most evenings) or write 
(no stamp needed) to: 


ELECTRONIC COMPUTER AND MANAGEMENT APPOINTMENTS LIMITED 
FREEPOST, The Maltings, Burwell, Cambridge. CB5 8BR. 


= thoroughly familiar with practical electronics, and be = 
Bs capable of translating technical material from Dutch = 
+ (and preferably French) into English. Write, giving full 
details of experience and qualifications, to Mr AJ. bet 
 Brialey RS 


' Elektor Publishers Limited ! 
: 10 Longport : 


Canterbury CTl IPE 
Kent 


® 
Appointments Vacant display advertisements: 
rates available on request from Elektor Publishers Ltd., 10 Longport, Canterbury, 
“ Kent CT! IPE. Phone Canterbury (0227) 454439. 


ELECTRONICS/COMPUTERS MOVING? 


* Do you have a sound knowledge of electronics, computer SUBSCRIBERS’ change of address coupon-mail to Elektor 
hardware or software, acquired from formal education, job Publishers Ltd., 10 Longport, Canterbury, Kent CT11PE, 
experience or as a serious leisure activity? 


* Are you interested in becoming involved with some of the Please attach magazine label here, list new address below, and 


latest ‘state-of-the-art’ technology in one or more of these mail six to eight weeks before you move. If you are receiving 
fields? duplicate copies of Elektor, please send both labels. 


* Do you have the ability to express yourself clearly and 
concisely in the written word? 


If you answered ‘YES’ to these three questions, you could 
find a career with ETP both challenging and rewarding. 


Our company produces user manuals and technical hand- 
books, to a high standard, for a wide variety of products, from 
large electronics systems to software for personal computers. 
This involves liaison with our clients, developing a detailed 
understanding of the product, organising and writing the 
handbook and coordinating the production of the finished 
text and illustrations. 


We currently require people to train as Technical Authors to 
produce this documentation. The company offers varied and 
interesting work, a pleasant working environment, free z 
membership of BUPA and salary commensurate with your County/Province/State 


knowledge and experience. ah 
Applications from prospective trainees and experienced 


Technical Authors to: Post code/Zip/Area code 


The Manager | | 


Engineering & Technical Publications Ltd., 
12 Shute End, Wokingham, Berkshire RG11 1BJ. TTT 


Tel. Wokingham (0734) 790123 


RECRUITMENT 


We have been successful in filling both senior and junior vacancies from our comprehensive file 
of applicants who have registered with this Company. We now wish to extend our file to meet 
future demands and are seeking application for registration mainly from those whose qualifica- 
tions and experience fall in the following categories: 


Management staff with engineering qualifications and experience in Television and Radio 
broadcasting or related technologies. 


Transmitter installation or operations and maintenance engineers and technicians for Broad- 
casting and Telecommunications services. 


Television Studio and Outside Broadcast engineers and technicians. 
Graduates with Electronics degree but without material practical experience. 
Vacancies occur both for U.K. based and overseas posts. 


If you believe your skills or qualifications meet the above broad requirements please contact: 


PERSONNEL & ELECTRONICS LTD. 


Triumph House 1096 Uxbridge Road Hayes Middlesex UB4 80H England U.K. 
Telephone: 01-573 8333 Telex: 934271 
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HIGH CALIBRE 
DESGN 
ENGINEERS 


Various Locations — 
c£7000 - £13,000 


We currently have a 
requirement, on behalf of a 
number of client companies, 
for experienced Design 
Engineers to fill vacancies in 
the following areas:- 


AUTOMOTIVE 


Engine/Power Units e Engine Components (Petrol and Diesel). 
e Engine Ancilliaries - Fuelling systems. 
Turbochargers. 


Transmissions Transmission Systems. 


Driveline/Axles/Drive Shafts. 
® Gear Design. 


Chassis e Suspension Systems. 
© Steering. 
e Braking Systems. 
Vehicle Electrics e Electronic Ignition/Fuelling Systems. 
e Advanced Instruments/Driver Information 
Systems. 
e Multiplex Wiring. 


GENERAL 


Electronics e PCB Design. 
e Analogue/ Digital Circuitry. 
e Systems Engineering plus Software Design 
(FORTRAN, ASSEMBLER, BASIC AND 
CORAL). 
e Micro Circuitry, thick and thin film design. 
e Microprocessors/PLC Applications. 


Stress Engineering e Finite Element Analysis (Rotating and 
Structural Components) using any of the 
following packages NASTRAN/SUPERB/ 
STRUDL/PAFEC/ ANSYS. 


Materials Engineering ¢ Composite Materials. 


e Plastics and Polymers. 
e@ Fracture Mechanics. 


Ideally, candidates should be educated to HNC/Degree level, or equivalent, and 
possess 2/3 years relevant experience in one or more of the above disciplines. Hands-on 
CAD User experience would also be advantageous. So if you are an accomplished 
Designer who wishes to develop his/her career further, write with full career details 
(including salary), or telephone for an application form to Stephen Bailey : 


Jona th AN] ee Technical 


Recruitment 


(0384) 62 Hagley Road, Stourbridge, 
Ss 397555 (24 hrs.) West Midlands DY8 I1QD. 


: 3577 


® 
Appointments Vacant display advertisements: 
rates available on request from Elektor Publishers Ltd. 10 Longport, Canterbury, 
Kent CT! IPE. Phone Canterbury (0227) 454439. 


~ @ .° ADVANCE YOUR CAREER IN THE EXPANDING WORLD OF 


wae Mobile Communications 


we. 


£18,000 
Systems ee Engund 


*- & Systems Design 


We are now able to offer you the opportunity to join one of the most prestigious staff to plan, design and implement some of the most challenging and 
companies addressing the new technology race in adaptable Mobile sophisticated communications networks. In particular, our client seeks 
Communications Systems. A programme of rapid expansion and technical Engineers with experience in any of the following areas:- 
innovation has created a number of new career positions both in the . 
development of New Advanced Communication Hardware and Software and VHF/UHF Radio Systems 
in System Design and Configuration. Microprocessor Systems 
Hardware/Software Development Analogue! Digital Design 
Vacancies exist at Project Leader, Section Leader and Design Engineer Our client's approach to design and development reflects the vibrant | 
levels. You would be developing some of the most technically advanced commercial environment in the Mobile Communications market and their 
portable, mobile and fixed station equipments. Specifically our client is search for top flight Engineers is backed by investment in some of the best 
seeking Engineers with experience in one or more of the following:- design facilities including full VAX based simulation facilities. 
RF Engineering (70-470 M HZ) You will be joining a company which has one of the most respected names in 
Assembler Software communications engineering and is able to demonstrate both the ability to 


. continually expand and innovate and also to provide a real opportunity for 
Frequency Synthesisers /Phase Lock Loops personal career development. Situated in South East England with easy 


Microprocessors/ VLSI Technology access both to unspoilt countryside and more sophisticated amenities, our 
client is able to offer first-class salaries and a full company benefits package. 


Systems Development 


Establishment of a new department has created vacancies for To discover more about these important new opportunities and to 
Communications Systems Engineers at allllevels to design Integrated Mobile obtain an early interview please telephone FRED JEFFRIES C.Eng. MIERE 
Systems for major users including transport (with the special challenge of rail in complete confidence on Hemel Hempstead (0442) 47311 during office 
communications) public and emergency services as well as private users. You hours or our duty consultant on Hemel Hempstead (0442) 212650 evenings 


would have full project responsibility, working in close liaison with the client's or weekends. Alternatively write to him at the address below. 


Executive Recruitment Services 


THE INTERNATIONAL SPECIALISTS IN RECRUITMENT FOR THE ELECTRONICS. COMPUTING AND DEFENCE INDUSTRIES 
25-33 Bridge Street, Hemel Hempstead, Herts., HP1 1EG. 


MICROWAVE SPECIALISTS 
£14,000 


Our client designs and manufactures a comprehensive range of microwave components including 
Diodes, Transistors, MIC components and Subsystems. 

Products range from 10 MHz to 100 GHz, in ECM, Radar & communications systems. 

Their in-house capabilities are second to none in solid state device & thick film technology. The latest 
CAD and ATE techniques are used to produce a wide range of microwave and millimetre wave com- 
ponents. 

The microwave capability includes the development of a wide range of Ferrite and Dielectric materials 
designed for a variety of high frequency applications. 

The company have a remarkable growth record and, though still a young organisation, reap the 
advantages of being part of a successful public group. 

Salary, benefits and relocation packages are of the most competitive nature. 

The location is attractive and offers an excellent ‘Quality of life’ to single or married candidates. 


To discuss this position in detail telephone Jacqueline Squires, Consultant, on Lewes (0273) 
471271 ‘til 8 pm. 


The Electronics Recruitment Company 


ERC. House, 32-33 North Street, Lewes, East Sussex BN7 2PQ. Tel. Lewes (0273) 471271 
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Elektor printed-circuit boards, front 
panels, and software are obtainable 
from our Canterbury office. 
Software may also be ordered from 
Technomatic Limited. 


When ordering, please use the order 
card provided at the end of this issue 
and state the issue number, or month 
of publication, of the magazine, the 
title of the article, and the number of 
the board, front panel, or software 
item. Please allow 6/8 weeks for 
delivery. 

Prices in sterling include 15 per cent 
value added tax, and should be in- 
creased by 55p (UK only) or £ 1.10 
(other countries, except the USA) for 
postage and packing. 


Prices in dollars are exclusive of any 
taxes, and include postage & packing 
for surface mail. If airmail is required, 
please add $ 1.50. 


January to December incl. (See also Sub- 
scription Order Card towards the end of this 
issue). 


United Kingdom £11.50 
USA/Canada surface mail $31.00 
airmail $57.00 

Other countries surface mail £13.50 
airmail £27.00 


TECHNICAL QUERIES SERVICE 


This service is intended to assist readers 
who experience difficulties in the construc- 
tion of Elektor projects. All queries should 
be submitted in writing to our Canterbury 
office. To help us in being able to send you 
a quick reply to your letter, we would ask 
you to observe the following points. 


@ Your letter should include a stamped 
self-addressed envelope or, if you live 
outside the United Kingdom, an Inter- 
national Reply Coupon. 


@ State at the top left-hand corner of the 
envelope the code ‘TQ’ and the subject 
of your letter. 


H We regret that we can only respond to 
queries relating to Elektor projects 
published within the last three years. 
This applies also to queries by telephone. 


It would be appreciated if you could 
state your query as briefly as possible, 
and give information on measured 
voltages, currents, components used, 
and use capital letters where necessary 
(as in technical expressions, for in- 
stance). 


& If certain components are not immedi- 
ately available in your area, glance 
through the advertisements in this issue 
before phoning or writing to us. You'll 
be surprised how often you can find that 
elusive part. 


@ We regret that we cannot enter into cor- 
respondence regarding queries which are 
not directly related to published projects 
(such as adaptation of the designs to 
non-Elektor ones). This applies also to 
additional data on components and 
theoretical information on Elektor cir- 
cuits. These exclusions have proved 
necessary to prevent a disproportionate 
amount of time being spent by our 
editorial staff in answering such queries. 
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BP a RS ee es) 
SUBSGRIPTION SERVICE 


uP TV games on cassette No. £ $ 
15 programs: jackpot, 
reversie, amazone, 

code breaker, etc. 

15 programs: invaders, 
fishing, maze adventure, 
memory, pontoon, nim, etc. 
15 programs: aliens, 

flipper, helicopter, pilot, 
basketball, hangman etc. 

15 programs: snakes & lad- 
ders, snap, mazes, break-out, 
horse races, cosmic adven- 


007 


009 6.90 13.75 


010 13.75 


ture, Omega landing etc. 011 6.90 13.75 
Software on EPROMS 
dark room computer ext. 
1 x 2716 EPROM 514-N 8.40 16.75 
DOS software 
1 x 2708 EPROM 515 5.30 10.50 
talking dice 
1 x 2716 EPROM 516 8.40 16.75 
ELEKTERMINAL + elekterminal 
1 x 2716 EPROM 517 8.40 16.75 
morse program for the Junior 
Computer 1 x 2716 EPROM = 518 8.40 16.75 
telex program for the Junior 
Computer 1 x 2716 EPROM 519 8.40 16.75 
ASCII keysoft 
1 x 2716 EPROM 520 8.40 16.75 
character generator and 
video routines for DOS Junior 
1 x 2732 + 
1 x 2716 EPROMS 521 18.90 37.75 
character generator and video 
routines for extended Junior 
1x 2732 + 
2 x 2716 EPROMS 522 27.30 54.50 
character generator 
1 x 2732 EPROM 523 10.50 21.00 
quantisizer 
1 x 2716 EPROM 524 8.40 16.75 
universal terminal 
1 x 2732 EPROM 525 10.50 21.00 
wind direction indicator 
1 x 2716 EPROM 526 8.40 16.75 
elabyrinth 
1 x 2716 EPROM 527 8.40 16.75 
EPROM copier 
1 x 2716 EPROM 528 8.40 16.75 
analytical video display 
1 x 82523 EPROM 529 10.50 21.00 
typewriter interface 
2 x 2716 EPROM 530 16.80 33.50 
pP-controlled frequency meter 
1 x 2732 EPROM 531 10.50 21.00 
FRONT PANEL SERVICE 
£ $ 
Elektor Artist (E85) 82014-F 2.80 5.70 
precision power supply (E92) 82178-F 2.50 5.00 
Prelude (E94. . . E96) 83022-F 4.40 8.75 
7-day timer/controller 83041-F 13.10 26.25 
front panel including 
membrane switches 
Maestro 83051-F 4.90 9.75 
capacitance meter 84012-F 5.20 10.50 
real-time analyser 84024-F 7.80 15.50 
direct-coupled modem 84031-F 4.50 9.00 
pulse generator 84037-F 4.60 9.25 
pP-controlled frequency meter 84097-F 10.50 21.00 
function generator 84111-F 5.00 10.00 


BACK NUMBER SERVICE 


Only the back numbers listed below are currently 
available. 

Price are as follows: 

any one issue (except July/August) 
additional issues, each ............ 
July/August (Summer Circuits) 
Prices include postage and packing. For 
orders requiring airmail postage add £ 1.50 per issue 
(£ 2.00 for July/August). 

1978: E34, February; E38, June. 

1979: E54, October; E55, November. 

1980: £58, February; 

£65, September; E66, October; E67, November; 
£68, December. 

E70, February; E72, April; E73, May; 

E77, September. 

E89, September; E90, October; E91, November. 
E93, January; E94, February; E96, April; 

E97, May; £99/100, July/August; 

£101, September; E102, October; 

E103, November; E104, December. 

£105, January; E106, February; E107, March; 
£108, April; E109, May; £110, June; 

£111/112 July/August; E113, September; 

£114, October; E115, November; E116, December. 
1985: E117, January; E118, February. 


COPY SERVICE : 


Photocopies of articles can only be supplied from out- 
of-print back issues of Elektor. State details of the arti- 
cle required, and the number, or month of publication, 
of the back issue containing the article together with 
your name and address on the relevant order card at 
the back of this issue. Cost of any one article is £ 1.50 
(incl. p&p). Cost of additional articles (ordered at the 
same time) is £ 1.30 (incl. p&p). 


overseas 


1981: 


1982: 
1983: 


1984: 


The following list shows the printed cir- 
cuits pertaining to projects published 
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SOFTWARE SERVICE PRINTED CIRCUIT -SERVICE 


within the last six months and which are 
currently available. 


E114: OCTOBER 1984 
direct-coupled modem 
design 

ZX81 pulse cleaner 
RS232 centronix adapter 
video inverter 

dynamic pre-amplifier 


E115: NOVEMBER 1984 
burglar alarm 

valve amplifier 

autodim 

telephase 

TV as monitor 

mini printer 


E116: DECEMBER 1984 
time switch 

function generator 

give your soldering tip 

a longer life 
computer-controlled 
slide fader 


slot-car controller 


E117: JANUARY 1985 
rumble detector 
portable guitar amplifier 
30 watt output stage 
VHF/UHF modulator 


84031 
84075 
84078 
84084 
84089 


84088 
84095 
84096 
84100 
84101 
84106 


84107 
84111 


84112 


84115-1 
84115-2 


84130 


84109 
84128 
85001 
85002 


Commodore cassette interface 85010 


pP-controlled frequency meter 
main board 
display board 
crystal oscillator 


E118: FEBRUARY 1985 
RLC meter 

input stage for the 
frequency counter 
EPROM switchboard 

symmetrical microphone 
amplifier 


E119: MARCH 1985 
versatile up/down counter 
darkness-sensitive light switch 
pH meter 

KITT scanner 

AXL amplifier 


85013 
85014 
85015 


84102 


85006 
85007 


85009 


85019 
85021 
85024 
85025 
85027 


2.75 
8.15 


2.60 


11.30 
6.95 
3.90 


3.15 
5.60 
3.50 
2.50 
2.90 


11:55 
4.70 
2.40 
AAS 


4.65 
3.45 


2.85 


BOOK SERVICE 


A number of Elektor books is currently 
available which may be ordered from 


certain electronics retailers or bookshops 
or directly from our Canterbury office. 


BOOK B/D iicariee tp. ue sche saaciere ees 


Digibook (with PCB) 


S00 CSincwitses wc2 8 eidye tere deltas kos onc payee 
Formant (1) (incl. cassette) 


SC/MPuter (1) 
SC/MPuter (2) 


Junio“g Computer (Vacs sus. kea ee ass 


Junior Computer (2) 
Junior Computer (3) 
Junior Computer (4) 
TV Games Computer 


ROSIER TramStll lcs. ccsersusctattis ace sees 
Resi TWransiil2)..2tetes tes mace tices 8 


33 Electronic Games 
301 Circuits 
Data Sheet Book 


Papenwaler | 2.5:26:.04.0 oes date kee hon 
PADGIWAIE 28 obese sas Beane eas canes 
PapeIWale Sigs cuss a) seo eee news 
PAaperwarer4 ort e clscaajsesg: cites Te 
Microprocessor Hardware 


VIA 6522 


Extended Preset Unit for the Polyphonic 
Synthesizer (photo copy) 
Infocards (in cassette) ............... 


Elektor binder 


£1.60 
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PRINTED CIRCUIT SERVICE 


The following list is complementary to 
the one on the opposite page and shows 
the printed circuits and software relating 
to projects which were published more 
than six month ago. Those marked with 
an asterisk are in limited supply only and 
their availability at the time your order is 
received cannot be guaranteed. 


E33: JANUARY 1978 £ $ 
function generator 9453* 4.30 8.50 
£42: OCTOBER 1978 
VHF/UHF modulator 9967 210 4.25 
E44: DECEMBER 1978 
elekterminal 9966 9.90 19.75 
E53: SEPTEMBER 1979 
parametric equalizer 
tone control section 9897-2* 2.20 4.50 
E55: NOVEMBER 1979 
busboard 80024 7.70 15.50 
E61: MAY 1980 
Junior computer 
main board 80089-1 16.60 33.25 
display board 80089-2 1.80 3.50 
supply board 80089-3 4.00 8.00 
£70: FEBRUARY 1981 
voiced/unvoiced detector 
detector board 81027-1* 3.60 7.25 
switch board 81027-2* 4.30 8.50 
E74: JUNE 1981 
Junior Computer 
--12 V supply 81033-2 1.90 3.75 
adaptor board 81033-3 1.70 3.50 
E77: SEPTEMBER 1981 
disco light controller 81155 4.20 8.50 
DFM + DVM 81156* 5.60 11.25 
revolution counter 81171* 6.40 12.50 
E79: NOVEMBER 1981 
teletext 
decoder board 82001-2 7.10 14.25 
power supply 9968-5A 1.90 3.75 
high boost 82029* 2.50 5.00 
E80: DECEMBER 1981 
70 cm transverter (Oct.) 80133 16.50 33.00 
VHF/UHF converter board 9864 2.30 4.50 
flashing light 82038 2.10 4.25 
E81: JANUARY 1982 
! electronic chimes 82046* 2.10 4.25 
E82: FEBRUARY 1982 
universal NiCad charger 82070 2.80 5.50 
E84: APRIL 1982 
dynamic RAM card 82017 6.50 13.00 
100 W amplifier 82089-1 3.40 6.75 
100 W power supply 82089-2 3.20 6.50 
mini EPROM card 82093 2.20 4.50 
E85: MAY 1982 
6502 housekeeper 
main board 81170-1 5.40 10.75 
display board 81170-2 4.00 8.00 
elektor artist 82014 13.25 26.50 
Z80-A CPU card 82105 9.30 18.50 
E86: JUNE 1982 
car alarm 82091* 3.00 6.00 
fluorescent tube dimmer 82128 2.10 4.25 
electronic fluorescent light 
starter 82138 1.80 3.50 
E87/88: SUMMER CIRCUITS 1982 
light-sensitive switch 82528* 2.10 4.25 
5 V power supply 82570 2.90 5.75 
E89: SEPTEMBER 1982 
darkroom computer part | 
keyboard 82141-1 4.90 9.75 
keyboard interface 82141-2* 2.70 5.50 
display 82141-3 3.00 6.00 
house telephone system: 
power supply 82147-2* 2.00 4.00 
three phase tester 82577 3.50 7.00 


E90: OCTOBER 1982 
darkroom computer part II 
light meter 
temperature meter 
process timer 
active antenna: 
R.F. board 
power supply 
wave shifter for SSB: 
low frequency converter 
high frequency converter 


£91: NOVEMBER 1982 
model train lighting 


E92: DECEMBER 1982 
precision power supply 
triopodus electrus diclopus 
crescendo 


E93: JANUARY 1983 
3 A computer 
power supply 
milli-ohmmeter 
crescendo d.c. protection 
and countdown 


E94: FEBRUARY 1983 
fuse protector 
universal modem 
Prelude 
headphone amplifier 
power supply 
connection board 
main beam dimmer 


E95: MARCH 1983 
64 k memory card 
Prelude 

bus board 

line amplifier 
audio trafic lights 
digital luxmeter 


E96: APRIL 1983 
prograrnmmable darkroom 
timer 
Prelude 
MC prepreamplifier 
MM preamplifier 
Interlude remote control 
preamp 
tone control 
7-day timer/controller 


E97: MAY 1983 
Maestro 

Watt meter 
morse converter 
ASCII keyboard 


£98: JUNE 1983 
RTTY decoder 
Maestro (part 2) 
energy meter 
spectrum display 
filter board 
control board 
display board 


82142-1 
82142-2 
82142-3 


82144-1 
82144-2 


82161-1 
82161-2 


82157 


82178 
82179 
82180 


83002 
83006 


83008 


83010 
83011* 


83022-7 
83022-8 
83022-9 
83028 


83014 


83022-1 
83022-6 
83022-10 
83037 


82048 


83022-2 
83022-3 


83022-4* 
83022-5 
83041 


83051-1 
83052 
83054 
83058 


83044 
83051-2 
83067 


83071-1 
83071-2 
83071-3 


£99/100: JULY/AUGUST 1983 


Cresthermometer 
flashing running light 
uProcessor aid 
microphone amplifier 
simple D/A converter 
Prelude buffer 

heat sink temperature 

indicator 


E101: SEPTEMBER 1983 

alarm extension 
transmitter board 
receiver board 

VDU card 

autotest 

personal FM 


E102: OCTOBER 1983 

basicode interface for the 
Junior Computer 

cosmetics for FSK signals 

voltage regulator 

simple anemometer 
memory board 
measuring board 


£103: NOVEMBER 1983 
bus board 
electronic metronome 


83410 
83503 
83515 
83552* 
83558 
83562 


83563 


83069-1 
83069-2 
83082 
83083 
83087 


83101-2 
83106 
83088 


83103-1 
83103-2 


80024 
83107-1 
83107-2 


5.40 


7.80 


15.20 
6.30 
2.80 
2.70 


10.75 


10.50 
7.75 
12.25 


4.75 
5.00 


8.00 


4.25 
15.75 


10.75 
9:75 
15.50 
4.00 


15.50 


30.50 
12.50 
5.50 
5.50 


11.00 


10.50 
13.00 


9.75 
10.25 
11.50 


5.50 
7.50 
6.50 
43.25 


7.00 
33.25 
7.25 


8.25 
8.25 
8.00 


7.25 
4.75 
5.75 
5.50 
5.00 
4.50 


4.25 


7.00 
6.75 
26.75 
11.75 
6.00 


4.00 
7.25 
6.50 


9.50 
4.00 


15.50 
F225) 
4.25 


CPU card 


speed controller for model 
railway 
pseudo stereo 


£104: DECEMBER 1983 
64-way bus extender board 
video distribution amplifier 
disco phaser 


symmetrical power supply 
frost warner 


E105: JANUARY 1984 
audio embellisher 


digital cassette recorder 
wind direction indicator 
how accurate is your watch 


E106: FEBRUARY 1984 

video sync box 

programmable disco light 
display 


rev counter for diesels 
capacitance meter 


video combiner 


E107: MARCH 1984 
triac control board 
Elabyrinth 


real-time analyser 


UHF video modulator 


£108: APRIL 1984 
intelligent 

EPROM eraser 
real-time analyser 


variable a.c. 
power supply 
pulse generator 


£109: MAY 1984 
real-time analyser 

video display 

short wave pocket radio 
mini crescendo 
switching power supply 


E110: JUNE 1984 

portable distress signal 

ZX extensions 

daisywheel typewriter printer 
interface 

echo sounder 


FM wireless microphone 
transmitter 
receiver 


83108-1 
83108-2 


83110 
83114 


83102 
83113 
83120-1 
83120-2 
83121* 
83123 


83133-1 
83133-2 
83133-3 
83134 

84001 

84005-1 
84005-2 


83124 


84007-1 
84007-2 
84009 
84012-1 
84012-2 
84018 


84019 
84023-1 
84023-2 
84024-1 
84024-2 
84029 


84017 
84024-3 
84024-4 


84035 
84037-1 
84037-2 


84024-5 
84024-6 
84040* 
84041 
84049 


84048 
84054 


84055 
81105-1 
84062 


84063 
83087 


E111/112: JULY/AUGUST 1984 


microcomputer power supply 


protection 

economical motor drive 
fridge alarm 

VHF/AM air-band converter 
RS 232 analyser 

musical doorbell 

frequency meter 

HP power supply 


£113: SEPTEMBER 1984 
electronic cross-over 
filter 

SCART adapter 

lamp saver 


digital tachometer 


flash counter 
direct-coupled modem 
design 

ZX81 pulse cleaner 
RS232 centronix adapter 
video inverter 


84408 
84427 
84437 
84438 
84452 
84457 
84462 
84477 


84071 
84072 
84073 
84083 
84079-1 
84079-2 
84081 


84031 
84075 
84078 
84084 


5.95 
3.55 
2.55 
2.40 
3.40 
4.60 
4.35 


17485 
4.50 
6.60 
4.05 


SOFTWARE SERVICE 


Junior disassembler, pro- 
grammable software, system 
vectors and hexdump 

1 x 2716 EPROM 
autonomous switch-clock 

1 x 2716 EPROM 

keysoft polyphone keyboard 
1 x 2716 EPROM 

dark room computer 

1 x 2716 EPROM 


511 
512 
513 
514 


8.40 
8.40 
8.40 
8.40 


~ BSS eo 
8a 88S 88 


On 


5.00 
5.00 
5.00 
7.50 
7.00 
6.00 
11.00 
12.00 


12.00 
7.00 
5.00 
4.75 
7.00 
9.25 
8.75 


35.75 
9.00 
12.25 
8.00 


16.75 


16.75 
16.75 
16.75 
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Feature-packed digital. 
multimeters at very low prices 


From Beckman Industrial comes a new range of eight 
low-cost 3/2 digit multimeters— the Circuitmate series. 

Allare readily available from your local Beckman 
Industrial distributor. 

Send for full details of a new range which cuts cost without 
cutting quality. 


eeicrmzer Jredesstrini 


Beckman Industrial Ltd 

Electronic Technologies Division, UK Sales & Marketing Organisation 
Mylen House, 11 Wagon Lane, Sheldon, Birmingham B26 3DU 
Tel: 021-742 7921 Telex: 336659 : 


From a gentle purr to a mighty roar, 
the tightly controlled power of the 
beast is yours to command! 


A new range of superb quality loudspeakers. 

* Virtually indestructible high temperature 
voice-coil reinforced with glass-fibre 

* 100% heat overload tolerance 

* Advanced technology magnet system 

* Rigid cast alloy chassis 

* Linen or Plastiflex elastomer surrounds 

* 5-year guarantee (in addition to statutory rights) 


Available in 5, 8, 10, 12, 15 and 18 inch models with 8Q and some 16 
impedances and with input powers ranging from 50W to 300W e.g. 
Sin. 50W 95dB 80: XG39N/ 160: XG40T £17.95§ 
8in. 100W 98dB 80: XG43W £29.95§ 
10in. 100W 100dB 82: XG46A £29.95§ 
12in. 100W 101dB 80: XG49D £29.95§ 
12in. Twin Cone 100W 100dB 82: XGS5OE / 160: XG51F £31.95§ 
Note - the output power doubles for each 3dB increase (ref 1W @ 1m). 


A new range of very high quality multimeters offering truly amazing 
quality at the price. 


Pocket Multimeter, 16 ranges, 20000/V DC/AC £6.95§ (YJO6G) 

M-102BZ with Continuity buzzer, battery tester and 10A DC range, 23 ranges, 
20,0000/V DC £14.95§ (YJO7H) 

M-2020S with Transistor, Diode & LED tester and 10A DC range, 27 ranges 
20,0002/V DC £19.95§ (YJ08J) 

M-5050E Electronic Multimeter with very high impedance, FET input, 53 
ranges including peak-to-peak AC. centre-zero and 12A AC/DC ranges 
£34.95§ (YJO9K) 

M-5010 Digital Multimeter with 31 ranges including 200 and 204A DC/AC FSD 
ranges, continuity buzzer, diode test, and gold-plated PCB for long-term 
reliability and consistent high accuracy (0.25% +1 digit DCV) £42.50§ (YJ10L) 


N.B. All our prices include VAT and Carriage. A 50p handling charge must be 
added if your total order is less than £5 on mail order (except catalogue). 


Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend (0702) 552911 
SHOPS 

© BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356 7292. 

@ LONDON 159-161 King Street, Hammersmith, W6. Tel: 01-748 0926. 

© MANCHESTER 8 Oxford Road, Tel: 061-236 0281. 

© SOUTHAMPTON 46-48 Bevois Valley Road, Tel: 0703 25831. 

© SOUTHEND 282-284 London Rd, Westcliff-on-Sea, Essex. Tel: 0702-554000 
Shops closed all day Monday. 


§ Indicates that a lower price is available in our shops. 


Our huge range of top quality electronic components at very competitive 
prices are all detailed in our catalogue, and with well over 600 new lines 
in our 1985 edition and many design improvements, it’s well worth 
getting a copy. Here are just a few examples from the catalogue. 

(The items below are NOT kits). 

* Most phono and jack plugs now with integral strain relief sleeve - gold-plated 
types also available from 14p (gold from 70p) 

* Stereo Disco Mixer with cross-fade, talk-over, cue monitoring, aux input, 
slide controls. Only £58.95 (AF99H) 


* 10-Channel Stereo Graphic Equalisers - 3 models - basic; with peak level 
meter; and with spectrum analyser - from £77.95 


* Digital Delay Line permits Slap-back, Doubling, Flanging, Chorus and Echo. 
11 controls. Only £195.00 (AF98G) 
* Video Enhancer improves picture quality when recording from one VTR to 
another, and with TV's with monitor input. Only 28.95 (XG59P) 
* Detailed:descriptions of the exciting new 74HC range of IC’s which combine 
the advantages of CMOS and TTL. From 46p 
* Keyboards: sloping keys, two-tone grey, mounted in steel frame, very smart 
cases (extra) available. 61 keys, only £33.95 (YJ12N) 

79 keys, only £37.95 (YJ13P) 
* 1% Resistors now 50ppm/°C, 0.4W, only 2p each! 
* Auto transformers 120/240V 50VA, £10.75§ (YJ56L). 100VA £14.95§ 
(YJ57M). 150VA £16.95§ (YJ58N). 250VA £21.95§ (YJ59P). 
* Digital Clinical Thermometer. fet £13.95 es F) 


ages) our 1985 Catalogue 
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Pick up a copy now at any branch of W.H. 
Smith or in one of our shops. The price is 
still just £1.35, or £1.75 by post from our 
Rayleigh addtess (quote CA02C). 


® Phone before 2pm for 
Same day despatch. 


Post this coupon now for your copy of the 1985 catalogue. 
Price £1.35 + 40p post and packing. If you live outside the U.K. 
send £2.40 or 11 International Reply Coupons. | enclose £1.75. 


All offers subject to availability. ,; Prices firm until May 11th 1985. 


